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Abstract	
The	eight	refereed	publications	and	four	abstracts	of	presentations	which	form	the	basis	of	
this	PhD	each	deal	with	patient	health	outcomes.	The	publications	are	drawn	predominantly	
from	practice	based	research	in	chiropractic	services.	
In	a	systematic	review	of	the	impact	of	Patient	Reported	Outcome	Measures	(PROMs)	on	
the	process	and	outcomes	of	care	for	a	single	patient,	Paper	1	describes	this	occurring	
across	four	domains;	patient	assessment	and	initial	clinical	decision	making,	tracking	
progress	and	evaluating	current	treatment	efficacy,	influencing	the	patient	/	clinician	
relationship	and	there	is	weak	evidence	to	suggest	they	directly	influence	patient	outcomes.	
Paper	two	is	a	descriptive	review	of	the	utility	of	PROMs	to	include	their	ability	to	improve	
communication	and	shared	decision	making	in	the	patient	/	clinician	relationship.	
Care	Response	is	a	novel,	free	to	use	multilingual	electronic	PROM	system	developed	by	the	
author.	It	has	had	significant	impact	in	the	chiropractic	profession	in	Europe	and	Canada	and	
has	contributed	data	to	11	peer	reviewed	papers	and	four	post	graduate	degrees	(Abstract	
1)	
Electronic	PROM	systems	suffer	from	lower	response	rates	than	paper	based	systems.	
Abstract	2	reports	a	study	looking	at	the	impact	of	this	missing	information	on	the	
generalisability	of	the	overall	data	collected.	Non	respondents	to	an	emailed	assessment	30	
days	after	starting	care	were	less	likely	to	have	had	>30	days	pain	in	the	last	year	but	were	
not	otherwise	significantly	different	from	those	returning	electronic	assessments.	In	a	
telephone	survey	comparing	respondents	and	non	respondents,	patients	global	impression	
of	change	(PGIC)	scores	were	identical	and	there	was	no	statistical	difference	in	pain	scores.		
Paper	3	sought	to	ascertain	if	patient	less	likely	to	do	well	with	chiropractic	care	could	be	
identified	from	data	routinely	collected	at	baseline	in	chiropractic	practice.	Longer	duration	
of	symptoms	at	presentation,	females	with	higher	social	disability	scores	and	males	with	
more	adverse	scores	for	depression	were	found	less	likely	to	describe	themselves	as	much	
improved	a	month	after	starting	care.		
In	investigating	for	a	relationship	between	outcome	and	components	of	the	fear-avoidance	
model	for	chronicity	in	lower	back	pain,	paper	4	found	only	a	week	relationship	with	
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catastrophisation	at	baseline	however	patient’s	scores	of	catastrophisation,	fear	avoidance	
beliefs	and	low	self	efficacy	just	before	their	second	visit	were	significantly	associated	with	a	
poorer	outcome.	
Paper	5	looking	into	a	relationship	between	the	risk	category	patients	were	placed	into	by	
the	STarT	Back	Tool	reported	that	whilst	HIGH	risk	patients	has	more	adverse	scores	for	pain	
at	presentation	this	rapidly	faded	and	at	30	and	90	days	there	was	no	significant	difference	
between	the	risk	groups	and	patients	reports	of	their	recovery	(PGIC)	.	
Comparing	the	health	outcomes	of	8222	patients	accessing	chiropractic	services	either	via	
the	NHS	or	privately	Paper	6	described	those	accessing	a	NHS	route	to	have	had	symptoms	
for	longer	and	more	adverse	scores	across	a	range	of	health	domains	at	presentation	and	to	
be	less	well	30	&	90	days	later.	However	both	NHS	and	private	patient	groups	improved	well	
and	differences	between	the	two	disappeared	when	controlling	for	differences	at	baseline.	
Paper	7	sought	to	explore	the	ability	of	chiropractic	clinicians	working	from	5	linked	
practices	to	identify	those	patients	less	likely	to	do	well	with	care	at	the	time	of	their	initial	
assessment.		It	concluded	that	they	generally	failed	to	reliably	predict	outcomes	with	most	
practitioners	doing	no	better	than	chance.	
The	STarT	Back	Tool	is	increasingly	being	recommended	to	guide	decisions	as	to	care	
pathway	for	patients	with	spinal	pain.	Paper	8	looked	to	see	if	the	timing	of	when	this	
assessment	was	made	had	any	impact	on	its	ability	to	detect	groups	of	patients	responding	
differently	when	undergoing	a	course	of	chiropractic	care.	In	the	assessed	population	
(n=749)	attending	1	of	11	clinics	in	the	UK	there	was	a	significant	difference	with	ranking	at	
the	time	of	presentation	being	unrelated	to	outcome.	When	repeated	a	few	days	post	initial	
visit	over	one	third	of	patients	had	changed	risk	group	with	this	subsequent	group	being	
found	to	be	an	independent	predictor	of	improvement	in	multivariate	analysis.	
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Preface	
	
Patient	reported	outcome	measures	(PROMs)	are	at	the	centre	of	value	based	health	care	and	
are	being	recommended	as	key	determinants	of	the	effectiveness	of	service	provision.		
	
This	thesis	is	divided	into	sections	covering	the	impact	of	PROMs,	and	their	collection,	including	
development	of	a	novel	ePROM	system	(Care	Response),	to	facilitate	routine	collection	of	
PROMs	and	their	use	in	day-to-day	clinical	practice.	Further	it	explores	factors	which	may	
predict	outcomes	in	patients	attending	chiropractic	services	with	lower	back	pain.	
		
The	thesis	provides	a	narrative	that	combines	eight	of	the	published	peer	reviewed	articles	and	
three	of	the	abstracts	that	I	have	authored	or	co-authored	over	a	10-year	period.	In	the	
appendices,	these	articles	are	included	in	their	full	text	format.		
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Personal	background	
My	professional	qualifications	relate	to	my	work	as	a	chiropractor.	I	have	been	in	private	
practice	since	1987,	founding	the	Back2Health	partnership	in	1996.	As	clinical	lead	I	have	been	
responsible	for	monitoring	and	evaluation	of	our	clinical	pathways	and	leading	change	to	
improve	outcomes	for	patients.	During	a	12	month	period	away	from	clinical	work	following	an	
injury	in	2004	I	developed	a	simple	process	for	automating	the	generation	of	letters	to	patients	
asking	them	to	complete	assessments	of	their	health	status	since	starting	care	(patient	
reported	outcome	measures	(PROMs))	and	experiences	with	the	care	received	(patient	
reported	experience	measures	(PREMs)).	Experiences	with	this	system	led	me	to	develop	a	
second	system	enabling	use	of	emails	to	send	requests	and	responses	to	be	submitted	via	the	
internet.		
	
A	desire	to	understand	better	what	influenced	our	patients	response	to	care	led	to	
collaboration	with	an	academic,	Dr	Dave	Newell	(Anglo-European	College	of	Chiropractic)	and	
the	publication	of	our	first	paper	in	2007		‘Who	will	get	better?	Predicting	Outcomes	in	a	
chiropractic	practice’.	Results	from	this	study	and	other	literature	has	stimulated	my	
subsequent	academic	exploration	of	the	role	of	non-physical	factors	on	the	likelihood	of	
chiropractic	patients	reporting	changes	in	their	health	status	following	a	period	of	care	and	the	
utility	of	the	STarT	Back	Tool	within	this	population.	
	
During	this	time	(2000-2006)	I	was	National	Director	of	Continuing	Professional	Development	
for	what	would	become	the	Royal	College	of	Chiropractors.	I	became	aware	of	the	potential	
importance	of	sharing	information	on	clinical	performance	at	a	country	wide	level	in	enabling	
individual	practices	to	reflect	on	their	services.	At	this	time	there	was	no	collation	or	routine	
reporting	of	patient’s	experiences	or	outcomes	from	chiropractic	clinics	in	Europe.	
		
This	led	me	in	2010	to	a	substantial	redevelopment	of	the	data	collection	system	used	at	
Back2Health	into	a	cloud-based	relational	database	which	was	offered	free	of	charge	to	manual	
therapists.	This	system	was	named	Care	Response.	(https://www.care-
response.com/CareResponse/home.aspx)		
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In	2012,	I	was	successful	on	behalf	of	Back2Health	in	bidding	to	provide	a	community-based	
service	for	patients	with	non-pathological	spinal	pain	for	Hampshire,	Southampton	and	
Portsmouth	NHS	Primary	care	trusts	and	in	extending	this	to	NHS	Clinical	Commissioning	
Groups	in	Herefordshire,		Merseyside	and	Lincolnshire	over	the	following	three	years.		
	
Back2Health	became	accredited	through	my	activity	as	a	research	clinic	by	Royal	College	of	
Chiropractors	in	2008.	I	became	chair	of	the	Royal	College	of	Chiropractors’	Accredited	
Research	Clinic	Group	in	2010,	relinquishing	this	post	to	take	on	the	role	as	Chair	of	the	
Specialist	Pain	Faculty	in	2013.	
	
My	time	is	now	split	between	seeing	NHS	/private	patients	as	a	chiropractor,	managing	
Back2Health	as	its	senior	partner,	working	as	an	NHS	employed	Extended	Scope	Practitioner	
and	academic	endeavours	in	a	roughly	1/2/1/1	ratio.	
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Chapter	One	–	Patient	reported	outcome	measures	
1.1	Introduction	
Understanding	changes	in	the	health	status	of	individual	patients	as	well	as	populations	of	
patients	as	they	pass	through	care	is	felt	to	be	important	as	it	can	assist	clinicians	in	providing	
better	patient	centred	care;	allow	for	assessing	and	comparing	the	quality	of	providers;	provide	
data	for	evaluating	practices	and	policies,	and	improve	shared	decision	making	(Darzi,	2008;	
Devlin,	2010;	Black,	2013).	
Patients	health	status	can	be	assessed	using	a	variety	of	methods	including	questionnaires	
termed	Patient	Reported	Outcome	Measures	(PROMs).	Given	the	subjective	nature	of	PROMs	
some	clinicians	question	their	reliability,	however,	once	validated	through	psychometric	testing	
these	instruments	are	found	to	have	comparable	statistical	robustness	to	commonly	used	
‘objective’	measures	such	as	blood	pressure	(Hahn	et	al.,	2007).		
PROMs	are	widely	used	at	the	aggregate	level	in	observational	studies	and	clinical	trials.	
Increasingly	they	are	being	used	to	understand	the	impact	of	the	delivery	of	a	care	service	on	
patients'	health	at	the	treatment	centre	level,	and	are	recommended	as	a	measurement	tool	by	
which	healthcare	organizations’	and	clinicians	can	be	assessed,	managed,	and	remunerated	
(Greenhalgh,	2008;	Snyder	&	Aaronson,	2009;	Devlin,	Appleby	&	Buxton,	2010;	Royal	College	of	
Nursing,	2011;	Black,	2013).	
The	use	of	PROMS	to	help	explicitly	prioritise	health	outcomes	that	matter	to	patients	relative	
to	the	cost	of	achieving	those	outcomes	forms	a	fundamental	tenant	of	Value-Based	
Healthcare.	Value-Based	Healthcare	is	a	mechanism	to	help	focus	resources	where	they	will	
have	the	biggest	impact,	which	is	felt	to	be	increasingly	important	as	improvements	in	health	
and	changes	in	lifestyles	are	resulting	in	populations	living	longer,	but	often	with	multiple	and	
more	complex	conditions.	Traditional	models	for	health	care	delivery	have	rewarded	providers	
based	upon	activity,	however,	as	the	demand	and	cost	of	health	care	rise	it	is	argued	that	it	is	
value,	rather	than	the	amount	of	care,	which	is	considered	most	important	(Economist	
Intelligence	Unit,	2016).		
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1.2	Impact	of	PROMs	
In	Paper	1	presented	here	I	co-authored	a	report	on	the	results	of	a	systematic	review	of	
studies	looking	at	the	impact	of	PROMs	at	the	level	of	a	single	patients	care	on	the	process	of	
care	and	outcomes	for	patients	with	non-malignant	pain.	Whilst	we	were	not	able	to	come	up	
with	firm	conclusions	our	finding	suggest	that	they	may	impact	in	four	ways:	
• During	initial	consultation	to	assess	patients	and	assist	decision	making	regarding	care	
• During	the	course	of	treatment	to	track	progress,	evaluate	current	treatment	and	
change	the	course		of	care	if	required		
• Influencing	the	therapeutic	relationship	between	patient	and	clinician	
• Having	a	direct	influence	on	outcomes	such	as	pain	and	satisfaction	
In	Paper	2	with	colleagues,	I	provide	a	descriptive	review	summarising	a	shift	in	the	
understanding	and	perceived	utility	of	PROMs	from	a	means	of	simply	ascertaining	the	change	
in	health	status	of	a	patient	over	the	course	of	an	intervention,	to	their	use	in	improving	
communication	more	widely.	This	may	include	deeper	shared	decision	making,	enhancing	the	
clinicians	understanding	of	the	impact	of	a	condition	on	the	lived	experiences	of	their	patients	
and	enabling	a	focus	on	the	aspects	of	the	presentation	more	important	to	the	patient.	Their	
use	in	this	way	therefore	can	facilitate	the	patient	centeredness	of	the	care.	
1.3	Electronic	PROMs	(ePROMS)	
Traditionally,	paper	based	systems	have	been	the	mainstay	of	patient	outcome	determination	
using	PROMs.	However,	routine	use	of	such	instruments	in	practice	brings	with	it	major	
challenges	in	terms	of	time,	resources	and	impact	on	patients	and	practitioners	(Fung	&	Hays,	
2008;	Boyce,	Browne	&	Greenhalgh,	2014).		
A	significant	problem	with	using	unguided	paper	based	questionnaires	is	incomplete	or	
incorrectly	completed	assessments.	In	a	review	of	61	RCTs	reporting	PROMs	published	in	high	
quality	medical	journals,	Fielding	et	al.	(2008)	found	only	6	reporting	no	missing	data	with	two	
thirds	of	the	reviewed	studies	reporting	that	>	12%	of	the	returned	assessments	were	
incomplete.	
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In	contrast,	computer-based	technology	such	as	touch	screen	consoles,	tablets	and	web-based	
approaches	have	the	potential	to	significantly	improve	completeness	and	quality	of	the	data	
returned	(Shervin	et	al.,	2011).	Kongsved	et	al.	(2007)	looking	specifically	at	difference	in	
completeness	of	ePROM	and	postal	PROM	found	3%	of	responses	to	a	lengthy	study	
questionnaire	returned	electronically	had	missing	data	compared	to	47%	of	postal	responses.		
The	use	of	electronic	approaches	for	collecting	PROM	data	(ePROMs)	bring	potential	benefits	
not	only	in		improving	completeness	of	responses	but	also	with	simplifying	collection	and	
analysis,	constraining	administrative	time,	reducing	costs	and	environmental	impact	(Cella	et	
al.,	2012;	Black,	2013).	These	advantages	and	advances	in	the	general	use	of	technology	have	
led	the	International	Consortium	for	Health	Outcome	Measurement	to	suggest	that	electronic	
systems	are	likely	to	be	a	significant	or	dominant	method	in	the	near	future	(Lippa,	FŸgener	&	
Arora,	2014).	
Concerns	have	been	expressed	that	questionnaires	developed	in	paper	format	may	lose	validity	
if	applied	electronically.	This	has	been	explored	with	a	range	of	condition	specific	and	more	
general	health	status	PROMs	in	diverse	secondary	care	and	community	based	settings	and	
following	a	recent	systematic	review,	Muehlhausen	et	al.	(2015)	concluded	that	PROM	data	
obtained	from	electronic	platforms	are	comparable	to	that	obtained	from	paper	administration,	
and	that	further	equivalences	studies	are	not	necessary	to	demonstrate	equivalence.	
	
	 	
		 11	
Chapter	Two	-	Care	Response:	an	ePROM	system	
2.1	Background	
Care	Response	was	developed	by	me	at	the	Back2Health	clinic	group	as	a	tool	to	facilitate	the	
routine	collection	of	PROMs	and	other	questionnaire	based	information	directly	from	patients.	
The	system,	initially	un-named	(2005),	had	dual	goals	of	gathering	data	for	use	in	individual	
patient	care	and	as	a	means	of	enabling	service	evaluation.		
Through	experience	managing,	and	clinical	use	of	paper	based	PROM	systems	the	following	
components	were	identified	as	useful	for	supporting	clinicians	in	practice:		
• Simplicity	-	minimising	work	by	organizational	staff	to	set	up	patients	
• Reducing	the	need	for	input	from	clinical	organizations	in	requesting	patients	to	
complete	follow	up	assessments	
• Maintaining	confidentiality	and	security	of	patient	identifiable	data	
	
Initially	the	outcome	system	produced	printed	assessment	questionnaires	and	covering	letters	
which	were	predominantly	posted	to	patients,	although	they	could	be	completed	in	the	clinic.			
Patients	not	responding	to	the	initial	request	were	sent	a	second	by	post	a	week	later.	
Assessments	were	sent	at	the	initial	visit	and	30	and	90	days	later.		
The	direct	cost	(stationery,	postage	and	reply	paid	envelopes)	for	the	3,968	individuals	
contacted	over	the	first	three	years	was	£9,008	(£2.27	per	person)	excluding	administration.		
Understanding	developed	using	this	system	identified	additional	goals:	
• Reduce	cost	per	patient	
• Providing	clinicians	instant	access	to	their	patients	completed	assessment	forms	
• Scoring	PROM	forms	and	presenting	results	in	an	easy	to	interpret	graphical	format	
suitable	for	discussion	with	patients	
• Providing	live	access	to	collated	results		
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These	were	achieved	in	2008	through	adding	the	ability	for	assessments	requests	to	be	sent	
automatically	by	e-mail	with	forms	completed	on	line	with	logic	in	a	database	scoring	and	
reporting	on	results.		This	reduced	the	effective	direct	and	administrative	cost	to	zero	and	
provided	instant	access	to	graphical	and	numerical	overview	of	completed	assessments.	
In	order	to	increase	its	capacity	and	to	enable	anonymous	benchmarking	against	results	from	
other	clinical	organisations	the	database	was	rewritten	as	a	fully	‘cloud’	based	system	and	
relaunched	under	the	name	Care	Response	in	2010.	
2.2	Access	
Care	Response	is	freely	available	for	clinical	use	to	via	an	on	line	wizard	which	guides	users	
through	the	set	up	process	(https://www.care-response.com/CareResponse/Registration.aspx).	
There	are	no	charges	made	for	its	use	with	costs	being	borne	by	Back2Health.	
2.3	Procedures	
In	2014	I	presented	Care	Response	to	the	King’s	Fund	Digital	Healthcare	Congress	describing	
how	it	achieves	its	goals	through	the	use	of	a	cloud	based	relational	database	(Abstract	1).	
Patients	are	initially	enrolled	on	Care	Response	through	the	entry	of	their	name,	date	of	birth,	
and	e-mail	address,	by	the	practice	they	will	be	attending,	usually	when	they	first	call	for	an	
appointment.	In	its	routine	use	in	clinical	practice	Care	Response	generates	a	‘pre	examination’	
questionnaire	containing	questions	preselected	by	the	clinical	organization,	with	the	system	
sending	an	email	request	to	complete	the	assessment	to	the	patients.	Patients	access	the	
assessment	via	a	link	in	the	e-mail	request	and	confirm	their	identify	through	use	of	their	date	
of	birth.	This	allows	patients	to	complete	the	questionnaire	on	any	computing	device	able	to	
access	the	internet	(PC,	tablet	computer	etc)	(Figure	1).	Alternatively,	patients	may	opt	to	
complete	the	assessment	when	attending	their	first	appointment	at	the	treating	organization	
either	on	paper	(to	be	keyed	in	later	by	organizational	staff)	or	more	usually	on	an	iPad	or	
similar	tablet	while	in	the	waiting	area.	At	the	time	of	any	assessment	request	patients	may	opt	
out	of	participation	and	no	further	assessments	are	generated.	
If	the	date	of	initial	appointment	is	entered	into	the	system,	follow	up	questionnaires	can	either	
be	generated	automatically	at	timed	intervals	and	sent	to	patients	by	e-mail	or	post	or	can	be	
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specifically	produced	at	any	time	according	to	clinical	need.	The	intention	is	that	routine	
collection	of	PROM	or	similar	information	can	take	place	with	very	minimal	work	from	
administrators	or	clinicians	at	treating	organizations.		
In	its	current	form	Care	Response	is	written	in	Microsoft	SQL	programming	language	and	
hosted	on	Microsoft’s	Azure	network.	Development	and	management	of	Care	Response	is	
funded	by	its	owner	with	contributions	from	chiropractic	undergraduate	programme	teaching	
clinics	and	small	grants	from	specific	research	studies	and	several	international	organisations.		
	
Figure	1.	Illustration	of	patient	assessment	–	select	area	of	problem	by	clicking	on	body	map.	
2.4	Support	for	use	of	Care	Response	
From	2013,	Care	Response	has	been	supported	and	promoted	by	the	Royal	College	of	
Chiropractors.	This	support	includes	the	funding	of	the	addition	of	a	survey	questionnaire	
www.care-response.com
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exploring	patients	experiences	with	chiropractic	care	(Chiropractic	Practices	Assessment	
Questionnaire	(CPAQ))	and	the	addition	of	the	Royal	College	of	Chiropractors	logo	to	the	Care	
Response	website	and	printed	material.	The	Royal	College	of	Chiropractors	has	promoted	the	
use	of	Care	Response	to	its	members	through	email	circulars	(Appendix	Ia).		
In	2015/16	the	Finnish	Chiropractic	Association	and	the	European	Academy	of	Chiropractic	
assisted	financially	and	collaborated		with	the	coding	of	a	framework	structure	within	Care	
Response	which	enabled	it	to	present	its	e-mails,	questionnaires	and	web	pages	in	multi-lingual	
format	with	language	displayed	being	set	either	to	be	the	same	as	the	default	of	a	users	web	
browser	or	manually	by	clicking	on	national	flags	displayed	at	the	top	of	system	web	pages	
(Appendix	Ib).		
Following	a	request	from	the	European	Academy	of	Chiropractic	and	Finnish	Chiropractic	
Association	I	was	invited	to	present	on	Care	Response	to	the	council	of	the	umbrella	group	
representing	national	chiropractic	associations	in	Europe,	the	European	Chiropractic	
Association	(2016).	The	European	Chiropractic	Association	council	subsequently	reimbursed	the	
European	Academy	of	Chiropractic	and	Finnish	Chiropractic	Association	their	financial	
contribution	to	Care	Response	and	undertook	to	fund	further	translations	into	languages	
requested	by	any	of	its	constituent	national	associations.	
Language	packs	have	been	added	in	Norwegian	and	Finnish	with	translation	into	Spanish,	
German	and	Swedish	underway.	
2.2	User	interface	
Live	results	for	individual	patients	are	constantly	available	to	treating	clinicians	with	requisite	
security	access.	These	include	graphical	summaries	of	patients	PROM	responses	to	facilitate	
quick	interpretation	and	shared	decision	making	between	patient	and	caregiver	during	a	
consultation	(Figure	2).		
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Figure	2.	Example	of	results	for	an	individual	patient.		
	
Care	Response	also	provides	anonymized	collated	summaries	of	patients’	results	from	within	
individual	treating	organizations	and	shared	(anonymous)	result	from	all	participating	
organizations.	Thus	it	enables	comparisons	of	outcomes	being	obtained	for	
practitioners/organizations	to	reflect	on	(Figures	3,	4	&	5).	
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Figure	3.		Collated	summary	of	Patients	Global	Impression	of	Change	results	for	all	patients	in	
system.	
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Figure	4.	Collated	results	of	patient	satisfaction	and	number	of	visits	at	each	assessment	time.	
		 18	
	
Figure	5.	Collated	results	for	patients’	satisfaction	with	reception	and	care	services.	
	
2.3	Information	Governance	
Issues	of	information	governance	arise	with	the	use	of	any	electronic	system	for	storing	or	
transmitting	patient	data.	I	as	the	owner	of	Care	Response	am	able	to	provide	some	assurance	
to	users	as	to	its	processes	and	procedures,	having	passed	the	UK	NHS	IG	toolkit	to	level	2.	This	
NHS	governance	assessment	has	been	established	to	demonstrate	that	qualifying	organisations	
can	be	trusted	to	maintain	the	confidentiality	and	security	of	personal	information	(IG	Tookit,	
2016).		
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The	IG	Toolkit	covers:	
• Management	structures	and	responsibilities		
• Confidentiality	and	data	protection.		
• Information	security.		
	
Within	the	definitions	of	UK	data	governance	regulations,	clinics	enrolling	patients	to	Care	
Response	are	the	‘data	owners’.	The	Care	Response	System	acts	as	a	‘Data	Processor’.	As	such	it	
is	barred	from	sharing	or	manipulating	the	data	either	relating	to	the	clinics	or	patients	without	
instruction	and	consent	of	the	data	owners.	
Access	to	the	system	uses	encryption	for	transmitted	and	received	information	with	no	data	
being	stored	on	users	computers.	Care	Response	is	accessed	via	a	user	name	and	password	
combination.	The	password	is	encrypted	before	storing	using	the	‘hashed	with	salt’	
methodology	within	the	data	base	and	users	are	forced	to	change	this	at	90-day	intervals	(Patel	
et	al.,	2013).	All	retained	data	is	stored	in	an	encrypted	format.		
Data	files	containing	patient	identifiable	data	are	separate	from	files	with	other	information	
such	as	responses	to	survey	questionnaires.	Links	between	these	are	encrypted	and	held	in	a	
separate	location.	Should	a	third	party	gain	access	to	one	or	more	data	files	and	be	able	to	
decrypt	these,	such	measures	result	in	an	inability	to	determine	which	information	related	to	
which	patient.	
The	hosting	solution	provided	by	Microsoft	Azure	platform	provides	high	levels	of	assurance	
regarding	the	physical	security	of	its	data	centres	as	well	as	the	processes	by	which	it	maintains	
and	handles	stored	data.	These	meet	UK,	EU,	and	North	American	regulations	regarding	stored	
health	data	(https://www.microsoft.com/en-us/trustcenter/Compliance)	
Organisations	can	limit	staff	to	accessing	the	Care	Response	system	from	within	a	fixed	range	of	
IP	address’s	meaning	they	are	only	able	to	log	in	from	within	defined	physical	locations.		
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2.4	Utilisation	of	Care	Response		
Care	Response	is	used	predominantly	in	the	UK	by	chiropractors	providing	both	private	and	
NHS	services	(n	=	201	clinics	and	414	chiropractors).			
Five	university	undergraduate	chiropractic	programmes	have	introduced	Care	Response	into	
their	teaching	clinics.	
• Anglo-European	College	of	Chiropractic	(UK)	
• University	of	South	Wales	(UK)	
• McTimoney	College	of	Chiropractic	(UK)	
• Barcelona	College	of	Chiropractic	(Spain)	
• University	of	Bridport	(USA)	
	
Where	it	has	been	introduced	generally	there	is	agreement	that	it	had	provided	a	positive	
impact	on	student	clinician’s	management	and	provision	of	care	(Newell	et	al.,	2016).	
	
In	the	period	2010	to	2016,	80295	patients	have	been	enrolled	on	the	system	by	participating	
clinics.	
2.5	Research.	
Care	Response	enables	researchers,	with	the	consent	of	clinical	organizations	and	ethics	
approval,	to	deliver	study	information	including	consent	forms	and	study	questionnaires	
directly	to	their	patients	by	e-mail.	
Through	use	of	algorithms	Care	Response	is	able	to	identify	patients	meeting	entry	or	exclusion	
criteria	for	specific	studies	and	present	appropriate	patients	with	information	and	consent.	
Consenting	patients	can	then	either	be	put	in	touch	with	researchers	through	an	email,	or	be	
presented	with	a	study	questionnaire	to	be	completed	online.	
Where	patient	involvement	includes	completion	of	assessments,	relevant	data	for	all	
participating	patients	from	across	multiple	clinical	organisations	can	be	accessed	at	any	time	by	
researchers	and	downloaded	in	an	Excel	format	for	analysis.	
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This	use	of	information	technology	has	several	advantages	in	that	it	requires	no	additional	work	
on	behalf	of	clinical	organization	using	the	system	and	minimal	input	from	the	study	team.	In	
addition	it	can	substantially	reduce	problems	involved	in	recruiting	patients	and	capturing	study	
information	traditionally	associated	with	working	in	busy	clinical	organizations.	
Care	Response	has	been	found	to	be	a	robust	and	practical	tool	to	collect	study	data	
contributing	to	eleven	peer	reviewed	publications	and	four	post	graduate	degree	projects	
(Figure	6).	
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Figure	6.	Published	Research	using	Care	Response	data	
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2.6	Care	Response	in	a	clinical	Setting:	Generalisability	
Concern	surrounding	the	use	of	electronic	methods	to	collect	PROM	data	in	clinical	practice	
centres	around	potential	drop	out	of	patients,	which	is	generally	higher	in	electronic	surveys	
than	in	those	conducted	by	post.		Response	rates	to	in	completing	ePROMs	range	from	33%	to	
58%	(Ackerman	et	al.,	2012;	Palmen	et	al.,	2015)		
In	unpublished	data	from	Clinics	using	the	Care	Response	system,	of	60,580	patients	receiving	
requests	to	complete	an	assessment	30	days	after	starting	care,	41.4%	were	returned.	
Questions	regarding	the	representativeness	of	returned	ePROMs	are	important	as	if	non-
response	is	associated	with	differential	outcomes	or	patient		characteristics,	data	may	give	a	
misleading	impression	of	the	health	outcomes	of	patients	using	the	service.	Abstract	2	
presented	here	pertains	to	a	study	I	instigated	whose	aim	was	to	ascertain	if	there	were	
differences	in	the	outcomes	of	those	who	did/did	not	complete	the	ePROM	questionnaire	when	
reminded	to	do	so	by	the	Care	Response	system.	
2.62	Methodology	
Patients	presenting	to	a	group	of	seven	community	based	musculoskeletal	clinics	using	the	Care	
Response	system	were	asked	as	part	of	normal	clinic	procedure	if	they	would	be	willing	to	be	
contacted	by	a	researcher.	Baseline	data	was	extracted	for	all	new	patient	presentations	over	a	
one	month	period	and	consenting	patients	were	telephoned	40	days	after	their	initial	visit	to	
the	clinic	and	asked	to	verbally	complete	a	Patients	Global	Impression	of	Change	questionnaire	
and	a	pain	rating	scale.	
Patients	not	answering	the	initial	telephone	call	were	called	on	up	to	three	further	occasions	at	
different	points	of	the	day	over	a	maximum	of	one	week.	
Using	the	Patients	Global	Impression	of	Change,	patients	were	asked	"How	would	you	describe	
your	pain/complaint	now,	compared	to	how	you	were	when	you	completed	the	questionnaire	
before	your	first	visit	to	the	clinic?	"	The	scale	ranged	from	1	(worse	than	ever)	to	7	(very	much	
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improved).	This	outcome	was	dichotomized	for	each	of	the	follow-up	points	with	improvement	
being	defined	by	a	response	of	much	or	very	much	improved	(score	of	≥	6)(	Fischer	et	al.,	1999).	
For	the	pain	rating	scale	patients	were	asked	to	score	their	average	pain	over	the	last	two	
weeks	with	0	being	no	pain,	and	10	the	worst	pain	they	could	imagine.	
Comparative	statistics	were	calculated	for	baseline	characteristics	between	responders	and	
non-responders	to	the	ePROMs	at	30	days;	also	between	those	consenting	and	not	consenting	
to	being	contacted	by	a	researcher.	Similar	analysis	was	made	of	the	30	day	ePROM	responses	
by	those	consenting	and	not	consenting	to	researcher	contact.		
Results	of	the	Patients	Global	Impression	of	Change	and	Pain	Scale	scores	obtained	from	the	
telephone	survey	were	compared	between	those	who	had	completed	and	those	who	had	not	
completed	the	ePROM	30	days	after	their	first	visit.	Inferential	analysis	was	also	carried	out	to	
confirm	or	otherwise	any	differences	between	the	groups	found.		
2.63	Results	
Over	the	study	period	345	new	patients	were	seen,	with	48.1%	consenting	to	being	contacted	
by	a	researcher.	Responses	were	received	by	53.3%	(n	=	161)	individuals	to	ePROM	requests	
sent	30	days	after	their	initial	visit.	Telephone	contact	was	made	with	81	patients	at	40	days	
with	all	but	one	completing	the	survey	(Figure	7).		
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Figure	7.	Subject	recruitment.	
Comparative	statistics	of	baseline	variables	for	subjects	responding	to	the	30-day	ePROM	
request	(responders),	and	those	not	responding	(non-	responders)	are	shown	in	Table	1.	Other	
than	non-responders	being	less	likely	to	have	had	symptoms	for	>	30	days	in	the	past	year	(64.4	
and	80.3	%	respectively)	there	was	no	significant	difference	found	in	any	base	line	characteristic	
between	the	two	groups.		
	 	
All pts in a month 
n=345

Responded to PROM 
at 1 month

N=184

Non response at 1 
month

N=161

Consent to research 
contact 

N=92

No consent to research 
contact

N=92

Consent to research 
contact 

N=74

No consent to research 
contact

N=87

Completed 
telephone survey

N=40

Not Completed 
telephone survey

N=52

Completed 
telephone survey

N=40

Not Completed 
telephone survey

N=34

		 26	
	
	
	
Variable	 	 	 Respondents	(184)	 Non-responders	(161)	 p	
	
Categorical	(%)	¥	
Gender	(F)		 	 	 	 58.7	 	 	 50.9	 	 	 ns	 	
>30	days	pain	in	year	 	 	 80.3	 	 	 64.4	 	 	 0.001	
Reoccurring	 	 	 	 50.8	 	 	 60.6	 	 	 ns	 	
SBT	Rank	 	 	 	 	 	 	 	 	 	 	
	 Low	 	 	 	 32	 	 	 29	 	 	 ns	
	 Medium	 	 	 40	 	 	 37	 	 	 	 	
	 High	 	 	 	 28	 	 	 34	 	 	 	 	
	 	
Continuous	(Mean	(SD))	α	
Age	 	 	 	 	 51.6	(16.9)	 	 49.8	(16.8)	 	 ns	
BQ	
Pain	 	 	 	 	 6.4	(2.0)	 	 6.4	(2.2)	 	 ns	
ADL	 	 	 	 	 6.0	(2.4)	 	 5.9	(2.6)	 	 ns	
Social	 	 	 	 	 5.5	(2.7)	 	 5.3	(3.0)	 	 ns	
Anxiety	 	 	 	 5.2	(2.9)	 	 5.0	(2.9)	 	 ns	
Depression	 	 	 	 3.9	(3.2)	 	 3.9	(3.2)	 	 ns	
Work	 	 	 	 	 5.6	(2.7)	 	 5.2	(3.1)	 	 ns	
LOC	 	 	 	 	 5.3	(2.5)	 	 5.4	(2.7)	 	 ns	
Total	score	 	 	 	 38.0	(14.8)	 	 37.0	(15.6)	 	 ns	
SBT=STarT	Back	Tool;	BQ=	Bournemouth	Questionnaire;	¥=	Chi2;	α=	Mann	Whitney	U;	ns=not	significant	
	 	
Table	1:	Baseline	variables	comparison	by	responders	and	non-responders	at	30	days	follow	
up	
	
In	the	telephone	survey	an	identical	proportion	(58%)	of	responders	and	non-responders	rated	
their	status	as	much	or	very	much	improved	on	the	Patients	Global	Impression	of	Change	(Table	
2).	Although	responders	reported	higher	pain	this	was	not	significantly	different	from	non-
responders	scores	(4.3	versus	3.2	respectively)	
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Variable	 	 	 	 PROM	(n=40)	 	 No	PROM	(n=40)	 p	
	
BASELINE	
Categorical	(%)	¥	
Gender	(F)		 	 	 	 55.0	 	 	 55.0	 	 	 ns	
>30	days	pain	in	year	 	 	 77.5	 	 	 61.5	 	 	 ns		
Reoccurring	 	 	 	 55.0	 	 	 64.1	 	 	 ns		
SBT	Rank	 	 	 	 	 	 	 	 	 	 	
	 Low	 	 	 	 33	 	 	 47	 	 	 ns	 	
	 Medium	 	 	 43	 	 	 19	 	 	 	
	 High	 	 	 	 23	 	 	 31	 	 	 	
	
Continuous	(Mean	(SD))	α	
Age	 	 	 	 	 52.2	(16.1)	 	 48.3(16.2)	 	 ns	 	 	
BQ	subscales	
Pain	 	 	 	 	 6.5	(2.0)	 	 5.9	(2.0)	 	 ns		
ADL	 	 	 	 	 5.8	(2.3)	 	 5.7	(2.1)	 	 ns		
Social	 	 	 	 	 5.2	(2.6)	 	 5.1	(2.9)	 	 ns		
Anxiety	 	 	 	 5.2	(2.8)	 	 4.7	(3.0)	 	 ns		
Depression	 	 	 	 3.8	(3.3)	 	 3.6	(3.0)	 	 ns		
Work	 	 	 	 	 5.3	(2.6)	 	 4.9	(3.1)	 	 ns		
LOC	 	 	 	 	 5.3	(2.3)	 	 5.2	(2.5)	 	 ns		
Total	score	 	 	 	 37.0	(14.5)	 	 35.1	(13.8)	 	 ns	
TELEPHONE	FOLLOW	UP	
Pain	(Mean	(SD))	α	 	 	 4.3	(2.5)	 	 3.2	(2.6)	 	 ns	
Much/very	much		
improved	(%)¥		 	 	 58	 	 	 58	 	 	 ns	
SBT=STarT	Back	Tool;	BQ=	Bournemouth	Questionnaire;	¥=	Chi2;	α=	Mann	Whitney	U;	ns=not	significant	 	 	
	
Table	2:	Comparison	of	baseline	and	outcomes	of	all	telephone	survey	participants	split	
between	responder	and	non-responder	to	original	PROM	
	
2.64	Discussion	
In	this	sample	population,	having	less	than	30	days	of	pain	in	the	preceding	year	increased	the	
likelihood	of	not	completing	an	online	PROMs	assessment	when	requested	to	do	so.	No	
difference	between	other	markers	of	health	status	or	baseline	demographics	were	seen	
between	responders	and	non-responders.		
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The	lack	of	significant	difference	in	Patients	Global	Impression	of	Change	and	pain	scores	at	
telephone	interview	between	those	who	had	completed	the	earlier	e-mailed	ePROM	and	those	
who	had	not	suggests	that	the	missing	data	would	not	make	a	difference	to	collated	scores	for	
patients	starting	care	in	the	clinics	included	in	this	study.		
A	retrospective	power	calculation	(α=0.05,	β=0.8)	estimated	a	sample	size	of	36	in	each	group	
to	detect	a	difference	of	at	least	2	points	on	the	pain	scale	used.	Given	this	sample	size	would	
power	detection	of	a	difference	between	groups	of	less	than	the	minimal	clinically	important	
change	(MCIC)	for	such	scales	(2.5)	(Kovacs	et	al.,	2007),	the	study	may	be	considered	to	have	
been	adequately	powered,	albeit	marginally.		Given	this	and	close	proximity	of	confidence	
intervals	the	results	as	presented	should	be	treated	with		caution,	notwithstanding	that		the	
findings	do	add	to	preliminary	support	that	captured	data	from	patients	in	this	system	is	likely	a	
reliable	marker	for	changes	in	health	status	of	the	patient	population	as	a	whole.	
As	days	with	pain	in	the	preceding	year	is	predictive	of	non	response	it	makes	it	possible	that	
responding	to	requests	to	complete	an	online	ePROM	is	not	due	to	random	factors.	Duration	of	
symptoms	is	the	single	most	significant	factor	linked	to	outcome	(Langworthy	&	Breen,	1997;	
Leboeuf-Yde	et	al.,	2004;	Axen	et	al.,	2005;	Bolton	&	Hurst,	2011;	Rubenstein	et	al.,	2008;	Davis	
et	al.,	2011).	It	is	more	likely	therefore	that	returned	data	under	estimates	changes	in	group	
scores	than	over	estimates	them.	
Comparing	baseline	characteristics	of	the	population	examined	here	to	reports	of	those	
recruited	from	primary	care	to	a	RCT	of		lower	back	pain	in	the	UK,	and	also	to	a	much	larger	
sample	by	these	authors	suggests	similarities	in	age,	gender	and	pain,	making	it	less	likely	that	
the	patients	sampled	here	are	a	unique	subgroup	and	supports	the	contention	that	the	findings	
presented	here	are	representative	of	the	larger	population	in	these	respects	(BEAM	Trial	Team,	
2004;		Field	&	Newell,	2016).		
There	can	therefore	be	reasonable	confidence	that	outcomes	as	collected	by	ePROM	is	
generalizable	to	all	presenting	patients	in	this	population.		
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Whilst	there	have	not	been	studies	looking	at	the	impact	of	non	returned	ePROM	assessments	
on	the	generalizability	of	collected	data,	this	has	been	explored	in	paper	based	systems	with	
results	that	support	those	in	this	study.	A	large	PROM	follow	up	(n	=	4,484)	of	patients	in	a	
general	practice	population	with	long	term	conditions	reported	no	difference	between	
responders	and	non-responders	in	health	related	quality	of	life	(EQ5D)	scores	(Peters	et	al.,	
2014).	Similarly	Polk	et	al.	(2013)	did	not	find	any	statistical	evidence	for	difference	in	outcome	
scores	for	respondents	and	non-respondents	at	one-year	follow-up	in	patients	after	shoulder	
surgery.	Some	authors	on	the	other	hand	have	reported	a	difference,	with	Norquist,	Goldberg,		
&	Matsen	(2000)	reporting	variation	between	patients	returning	assessments		and	those	who	
become	lost	to	follow-up	in	a	study	on	rotator	cuff	injury.	However,	this	was	comparing	
telephone	responses	of	non-responders	to	the	paper	responses	of	responders.	When	a	sample	
of	responders	were	contacted	by	telephone	their	responses	did	not	differ	from	non-responders.	
This	may	indicate	that	the	difference	was	between	the	two	survey	methods	and	not	between	
patient	groups.		
The	strengths	of	this	study	are	that	it	included	all	consenting	patients	in	the	sampling	period	
(one	month)	presenting	to	the	participating	clinics,	and	that	all	bar	one	patient	contacted	
completed	the	telephone	survey.	However,	limitations	remain	in	that	telephone	contact	was	
made	with	only	half	of	those	consenting	to	researcher	contact.	This	is	likely	because	telephone	
contact	was	only	allowed	within	a	narrow	window	of	seven	days	from	their	starting	care.	Future	
studies	may	look	to	increase	this	response	rate	by	giving	greater	latitude	in	the	period	of	follow	
up	or	by	including	alternative	methods	to	contact	patients	to	request	the	telephone	survey	
such	as	letter	or	text	messaging.	Socioeconomic	factors	were	not	amongst	the	examined	
variables.	Given	that	it	is	possible	that	these	may	influence	access	to,	and	ability	to	use	
technology	necessary	to	complete	ePROM	assessments	it	is	possible	this	sample	did	not	
represent	the	spectrum	of	socioeconomic	strata	that	may	seek	chiropractic	care	and	future	
studies	should	consider	including	these.		
2.65	Conclusion	
This	study	suggests	there	is	no	statistically		significant	difference	in	PROM	scores	between	those	
responding	and	non-responding	to	emailed	requests	to	complete	an	online	assessment.	In	this	
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regard	these	results	adds	to	the	confidence	that	ePROM	systems	despite	their	lower	
completion	rates	may	robustly		describe	changes	in	health	status	of	patient	populations	passing	
through	a	health	care	service.	Future	studies	are	indicated	using	larger	sample	sizes	and	with	
methodical	focus	on	interventions			designed	to	increase	response	rates.	
Chapter	Three	-	Predicting	outcomes	in	chiropractic	low	back	pain	in	
patients		
3.1	Exploring	prognostic	factors	at	Baseline	
Back	pain	is	costly	to	individuals	and	society	(Maniadakis	&	Grey,	1999)	with	global	prevalence	
increasing	by	17.3%	in	the	decade	to	2015	and	disability	adjusted	life	years	by	18.6%	in	the	
same	period	(Voss	et	al.,	2016).	This	is	likely	to	worsen	as	the	population	ages	and	with	trends	
that	impact	reduced	fitness	and	escalating	obesity.	
Understanding	prognostic	factors	can	help	clinicians	and	service	designers	make	more	cost-
effective	decisions	as	to	which	approach	to	care	is	most	likely	to	benefit	particular	patients	as	it	
allows	the	targeting	of	the	most	efficacious	treatments	to	those	most	likely	to	respond.	In	
particular,	identifying	modifiable	factors	that	influence	clinical	outcomes	expose	such	factors	to	
potential	amelioration	as	part	of	clinical	approaches	and	encounters,	thus	providing	a	means	by	
which	to	improve	outcomes	for	patients.	
At	the	start	of	the	century	concern	was	expressed	within	the	chiropractic	community	that	
results	from	RCTs	exploring	the	efficacy	of	chiropractic	care	for		lower	back	pain	was	not	
reflecting	the	day	to	day	experiences	of	clinicians	(Leboeuf-Yde	et	al.,	2001).	This	was	echoed	in	
the	wider	healthcare	community	as	no	therapeutic	intervention	was	seen	in	studies	as	having	
more	than	a	marginal	greater	impact	on	patient’s	recovery	than	any	other	comparative	
alternative.	As	an	explanation	of	such	dissonance,	researchers	explored	the	idea	that	treating		
lower	back	pain	as	a	single	homogenous	condition	did	not	reflect	the	heterogeneous	
characteristic	of		lower	back	pain	and	that	the	identification	of		lower	back	pain	subgroups	
which	might	respond	differently	to	treatment	may	be	possible.	This	was	felt	to	have	the	
potential	to	lead	the	development	of	clinical	prediction	rules	which	plausibly	could	help	inform	
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the	choice	of	care	most	likely	to	result	in	a	positive	patient	outcomes	(Bouter,	Pennick	&	
Bombardier,	2003).	
In	the	early	2000’s	work	had	been	published	exploring	baseline	factors	which	might	influence	
the	likelihood	of	a	more	favorable	outcome	in		lower	back	pain	patients	attending	particular	
types	of	care	(Flynn	et	al,	2002;	Childs	et	al.,	2004).	This	included	a	research	group	investigating	
such	potential	prognostic	factors	within	chiropractic	patient	populations	in	Nordic	countries	
(Leboeuf-Yde	et	al.,	2004;	Axen	et	al.,	2005).		
As	an	early	result	of	such	studies	it	became	apparent	that	in	neither	chiropractic	or	general	
back	pain	populations	are	findings	from	clinical	examination	useful	in	predicting	response	to	
treatment	in	patients	in	the	absence	of	pathology	(Hartvigsen,	Kongsted	&	Hestbaek,	2015).		
In	addition,	as	was	identified	by	Leboeuf-Yde	et	al.	(2004),	it	may	not	be	safe	to	generalize	
results	between	patient	groups	attending	differing	services	or	in	different	geographic	regions.	
In	this	regard	I	with	colleagues,	in	Paper	3	presented	here	set	out	to	determine	if	baseline	data	
collected	from	patients	attending	private	chiropractic	practice	in	the	UK	could	allow	the	
identification	of	characteristics	that	were	differentially	associated	with	improvement	at	follow	
up,	and	thus	might	define	a	subgroup	more	responsive	to	chiropractic	care.	
In	agreement	with	work	published	before	and	since	it	was	found	that	duration	of	symptoms	
was	a	predictor	of	outcome	with	those	more	chronic	in	nature	being	less	likely	to	improve	
(Langworthy	&	Breen,	1997;	Leboeuf-Yde	et	al.,	2004;	Axen	et	al.,	2005;	Bolton	&	Hurst,	2011;	
Rubenstein	et	al.,	2008;	Davis	et	al.,	2011).	Unfortunately,	given	that	duration	is	unmodifiable	
this	has	limited	clinical	utility.	In	addition	to	this	somewhat	universal	prognostic	factor	our	
study	also	identified	females	with	low	social	disability	scores	and	males	with	low	depression	
scores	at	baseline	as	more	likely	to	achieve	better	outcomes.		
This	paper	benefited	from	a	large	sample	of	patients	which	increased	the	statistical	power	in	
identification	of	potential	prognostic	factors	(n	=	788).		However,	its	use	of	psychological	
subscales	of	the	Bournemouth	Questionnaire	(BQ)	to	indicate	patient’s	psychological	status	
weakens	the	strength	of	the	findings	as	despite	these	subscales	having	been	validated	against	
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more	comprehensive	tools,	use	of	single	item	questions	is	considered	less	robust	(Bolton	&	
Breen,	1999).		
3.1.1	Psychological	factors	at	presentation	
Psychological	factors	are	potentially	modifiable	and	so	they	are	key	targets	for	amelioration	as	
part	of	treatment.	Therefore,	understanding	their	role	in	predicting	outcomes	in	
musculoskeletal	patients	is	important.	
In	general	back	pain	populations,	psychological	factors	at	presentation	are	found	to	be	
associated	with	differential	outcomes	(Lakke	et	al.,	2009;	Celestin,	Edwards	&	Jamison,	2009;	
Choy	&	Shekelle,	2010;	Raymond	et	al.,	2011;	Foster	et	al.,	2010;	Campbell	et	al.,	2011;	Wertli	
et	al.,	2014).		
It	has	been	reported	that	chiropractic	patients	are	psychologically	distinct	from	more	general	
patient	groups	(Field,	Newell	&	McCarthy,	2011;	Eklund	et	al.,	2015).	This	may	be	because	
chiropractic	patients	are	often	making	their	own	healthcare	choices	and	attending	care	in	the	
independent	sector	making	them	a	self	selecting	group.	
In	Paper	3	a	relationship	was	uncovered	between	low	mood/social	disability	and	outcomes	in	
patients	presenting	with		lower	back	pain	for	chiropractic	care	in	the	UK.	In	the	fourth	paper	
presented	here	I	sought	to	explore	components	of	the	fear	avoidance	beliefs	model	of	
chronicity,	specifically;	catastrophisation,	fear	avoidance	beliefs	and	low	self-efficacy	care	and	
their	relationship	with	outcomes	(Paper	4).	Of	the	psychological	variables	captured	at	baseline	
only	catastrophizing	was	weakly	correlated	with	Patient’s	Global	Impression	of	Change	scores	
one	month	later.	Findings	from	Paper	4	regarding	scores	on	psychological	assessment	collected	
after	the	initial	assessment	are	covered	in	Section	3.4	below.	
In	a	Danish	population	Lebouef-Yde	et	al.	(2009)	did	not	find	anxiety,	depression,	fearful	
thoughts	or	escape	avoidance	to	be	correlated	with	recovery	in	univariate	analysis.	Fee	
subsidization	(a	social	factor)	was	however	individually	associated	with	outcome.		
In	a	recent	paper	Aillet	et	al.	(2016a)	describes	somatisation	being	linked	to	outcome	in	
chiropractic	patients	from	Belgium	and	the	Netherlands.	In	agreement	with	Leboueu-Yde	et	al.	
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(2009)	but	at	odds	with	the	population	in	my	study	(Paper	3)	depression	was	not	significant,	nor	
were	distress	or	fear.	These	differences	might	be	explained	by	differences	in	the	variables	being	
assessed,	analytical	approaches,	and	also	by	variations	in	psychological	profile	being	found	to	
exist	between	populations	attending	chiropractic	in	different	geographic	regions	(Irgens	et	al.,	
2013).	
Whilst	some	reports	of	psychological	factors	in	chiropractic	patients	at	baseline	have	described	
them	to	correlate	with	outcomes,	their	significance	falls	away	when	included	in	multivariate	
analysis	controlling	for	confounding	factors	(Langworthy	&	Breen,	2007;	Lebouef-Yde	et	al.,	
2009;		Aillet,	Rubinstein	&	Hoekstra,	2016b).	The	same	is	true	for	many	of	these	in	general	back	
pain	populations	however	for	these	patients	non	physical	factors	remain	in	modelling	and	
account	for	a	significant	proportion	of	variance	explained	Foster	et	al.	(2010).	
Paper	4	uses	descriptive	analysis	treating	the	data	as	a	homogenous	sample.	It	is	possible	the	
data	was	heterogeneous	and	multivariate	modelling	including	individual	practices	as	covariates	
or	using	a	complex	samples	procedure	to	account	for	the	potential	effect	of	individual	
practitioners		may	have	improved	the	robustness	of	the	conclusions.		
3.1.2	STarT	Back	tool	
The	potential	stratification	of	patients	by	risk	factors	associated	with	differential	success	during	
chiropractic	care	was	a	key	part	of	Papers	3	and	4.	In	2008	Hill	et	al.	published	on	development	
the	STarT	Back	Tool.	This	screening	instrument	is	intended	to	be	used	to	stratify	
musculoskeletal	patient	care	by	identifying	modifiable	barriers	to	recovery	and	targeting	
patients	to	appropriate	treatments.	The	benefits	of	this	approach	has	been	demonstrated	in	
NHS	physiotherapy	populations	(Hill	et	al.,	2011)	and	this	instrument	is	becoming	increasingly	
used	to	direct	care	in	low	back	pain	patients	in	Europe.	Its	use	to	stratified	care	in	the	UK	for	
management	of		lower	back	pain	is	being	recommended	in	national	guidelines	(NHS	England,	
2014;	National	Institute	for	Health	and	Care	Excellence,	2016).	
In	chiropractic	patients	the	STarT	Back	Tool	has	been	demonstrated	to	correctly	assign	
individuals	with	more	adverse	scores	on	psychological	questionnaires	to	its	high	risk	category	
(Kongsted	et	al.,	2011).	
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Paper	5	presented	here	was	the	first	published	report	of	a	prospective	cohort	study	exploring	
the	significance	of	the	STarT	Back	Tool	stratification	into	risk	groups	on	outcomes	in	patients	
presenting	for	chiropractic	care	(Field	&	Newell,	2012).	Results	from	this	indicted	that	although	
patients	stratified	into	the	high-risk	categories	had	greater	pain	at	baseline	this	difference	
rapidly	faded,	with	both	change	in	composite	outcome	scores	and	pain	scores	being	statistically	
insignificant	between	the	STarT	Back	Tool	risk	groups	at	30	and	90	days	follow	up.	In	addition,	
both	univariate	and	adjusted	analysis	showed	no	prognostic	utility	of	the	STarT	Back	Tool	
categorisations	to	differentiate	clinical	outcomes	between	risk	groups	in	this	patient	
population.	
This	study	was	limited	however,	by	a	marked	drop	out	of	subjects	with	only	37%	completing	
assessments	at	both	baseline	and	90	days.		This	drop	out	was	not	uniform	amongst	the	groups	
examined,	with	those	placed	in	the	high	risk	group	being	less	likely	to	comply	with	requests	to	
provide	information	than	those	in	the	other	STarT	Back	groups.	Although	this	paper	did	not	find	
baseline	differences	between	subjects	in	age,	duration	of	symptoms,	pain	or	BQ	scores	at	
baseline,	Hill	et	al.	(2011)	also	reported	a	lower	response	rates	from	those	in	the	high	risk	group	
possibly	suggesting	attrition	is	not	due	to	chance.	It	would	be	helpful	if	other	research	teams	
looking	into	the	STarT	Back	Tool	would	report	response	rates	by	subgroup.	
A	subsequent	study	has	reported	greater	prognostic	utility	of	the	STarT	Back	Tool	in	a	Danish	
chiropractic	patient	cohorts	(Morsø	et	al.,	2013).	
3.1.3	Self	funding	versus	NHS	routes	
Patient	journeys	through	care	with	concomitant	assessment	of	valid	outcomes	are	increasingly	
an	expectation	for	both	providers	and	payers.	This	is	exemplified	within	the	increasingly	
influential	Value	Based	Health	Care	paradigm	which	embeds	as	a	prerequisite	the	use	of	metrics	
to	track	a	patient	journey	through	care.	Tracking	such	journeys	through	care	can	provide	
valuable	insights	into	factors	that	are	related	to	recovery	or	non-recovery	and	exploration	of	
large	cohort	data	as	generated	by	effective	PROM	collection	are	appropriate	methodologies	to	
garner	such	insights.	
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One	ongoing	debate	concerning	the	clinical	impact	of	chiropractic	care	in	the	wider	
musculoskeletal	population	centres	on	a		potential	important		factor	in	judging	the	success	or	
otherwise	of	such	a	healthcare	service.	This	involves	the	observation	that,	being	self-selecting,	
chiropractic	patients	are	generally	of	low	morbidity,	of	higher	socioeconomic	class	and	
generally	more	compliant,	whereas	the	greater	majority	of	musculoskeletal	condition	patients,	
mostly	cared	for	outside	of	private	care	inside	national	health	systems,	are	more	likely	to	have	
higher	severity,	comorbidity	and	possess	other	factors	that	act	as	barriers	to	recovery.	
In	so	much	as	chiropractors	in	the	UK	tend	not	to	see	musculoskeletal	patients	within	the	NHS,	
it	is	possible	that	being	an	NHS	patient	is	a	risk	factor	for	non-recovery	if	such	patients	were	
seen	within	a	chiropractic	care	setting.	In	Paper	6	I	set	out	to	explore	if	this	may	be	the	case	by	
asking	the	question,	Do	NHS	patient	outcomes	differ	from	those	patients	seeking	care	through	
private	route	within	a	chiropractic	service	as	delivered	under	an	Any	Qualified	Provider	Model?	
This	study,	the	largest	published	assessing	patient	outcomes	while	attending	chiropractic	in	the	
UK	(n	=	8,222)	and	the	first	to	explore	such	outcomes	in	NHS	patients	exclusively	in	chiropractic	
services,	supports	the	contention	that	chiropractic	services	as	provided	in	United	Kingdom	are	
appropriate	for	both	private	and	NHS-referred	patient	groups	and	should	be	considered	when	
general	medical	physicians	make	decisions	concerning	referral	routes	and	pain	pathways	for	
patients	with	musculoskeletal	conditions.		
3.1.4	Clinician	Prognosis	
In	an	unpublished	qualitative	study	the	author	found	chiropractic	clinicians	were	confident	in	
their	ability	to	form	a	prognosis	for	patients	with	lower	back	pain	after	an	initial	
consultation/examination.	This	was	based	on	the	conjecture	that	there	may	be	additional	
clinical	acumen	based	on	clinical	experience	that	was	difficult	to	measure	by	simple	
enumeration	of	patient	characteristics	as	measured	at	baseline	in	previous	research.	In	view	of	
this	and	in	line	with	the	ongoing	exploration	of	prognostic	factors	within	patients	undergoing	
chiropractic	care,	an	exploration	of	the	ability	of		clinicians	to	able	to	predict	patient	outcomes	
was	carried	out.	If	clinicians	could	identify	those	less	likely	to	respond	at	baseline	it	would	
suggest	clinicians	are	accessing	additional	information	which	might	create	potential	avenues	for	
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further	work	to	understand	such	prognostic	markers.	Paper	7	therefore	investigated	the	
predictive	ability	of	clinicians	to	identify	patients	at	baseline	at	risk	of	poor	prognosis.		
At	the	time	of	this	paper	no	other	studies	had	been	published	looking	at	accuracy	of	
chiropractor’s	prognoses.	However,	general	practitioner’s	estimation	of		lower	back	pain	
patients	outcomes	has	been	found	to	be	comparable	to	validated	questionnaires	and	to	be	
more	significant	than	objective	examination	findings	despite	this	accuracy	remaining	low	
(Schiøttz-Christensen	et	al.,	1999;	Jemella	et	al.,	2007).	
In	this	study	of	440	patients	presenting	with	painful	spinal	or	shoulder	problems	we	found	that	
overall	chiropractors	were	not	able	to	differentiate	those	less	likely	to	report	a	poor	
improvement	on	Patients	Global	Impression	of	Change.	In	a	subsequent	study	Kongsted	et	al.	
(2015)	also	reported	accuracy	of	chiropractor’s	expectations	of	patients	future	reports	of	
disability	was	poor,	with	low	sensitivity	and	specificity	(AUC	0.58	-	0.62).	This	is	in	concordance	
with	findings	of	poor	prognostic	ability	by	clinicians	in	non	chiropractic	populations	with	similar	
complaints	(Jellema	et	al.,	2007;	Kapoor	et	al.,	2006;	Hill	et	al.,	2010;	Hancock	et	al.,	2008;	
Dagfinrud	et	al.,	2013).	By		contrast	two	recent	studies	report	physiotherapists	were	able	to	
predict	future	disability,	but	not	pain	(Abbot	&	Kingan,	2014;	Cook	et	al.,	2015).		
My	study	has	limitations	in	that	practitioners	were	asked	to	judge	if	they	felt	patients	were	less	
likely	that	average	to	report	a	good	outcome	following	care.	It	was	not	made	explicit	at	what	
time	point	or	which	assessment	of	‘a	good	outcome’	this	related	to.	This	creates	the	potential	
for	practitioners	to	have	differing	questions	in	their	minds	when	responding	and	the	results	
should	be	judged	in	the	light	of	this	methodological	weakness.	
Paper	7	and	that	of	Kongsted	et	al.	(2015)	make	it	less	likely	that	further	investigation	of	how	a	
chiropractor	forms	a	prognosis	will	be	productive	in	informing	work	on	identifying	subgroups	of	
patients	responding	differentially	to	treatment.	
3.2	Exploring	change	as	prognostic	markers	
Lower	back	pain	is	a	labile	condition	with	patients	frequently	describing	fluctuating	symptoms	
and	for	many	a	relatively	rapid	resolution	irrespective	of	care.	Further,	change	over	the	initial	
		 37	
period	of	care	in	those	presenting	to	chiropractors	with	lower	back	pain	is	found	to	be	
predictive	of	longer	term	outcome.	Lack	of	improvement	by	visit	4	(typically	about	2	weeks)	
increases	the	chance	of	poor	outcome	(impression	of	change,	disability	and	pain)	at	3	months	
(Leboeuf-Yde	et	al.,	2004	and	Paper	1),	visit	10	(Bolton	&	Hurst,	2011)	and	1	year	(Leboeuf-Yde	
et	al.,	2005).	
Axen	et	al.	(2002,	2005)	looked	to	see	if	improvement	by	visit	4	could	be	predicted	as	early	as	a	
patients	second	visit.	They	hypothosised,	based	upon	discussions	with	clinicians,	the	existence	
of	a	favourable	prognostic	group	defined	as	individuals	having	immediate	improvement	after	
the	first	session	and	reduced	pain	and	disability	at	visit	2,	and	either	a	common	reaction	
(mild/moderate	discomfort)	or	no	reaction	after	the	first	session.	It	was	found	that	84	and	91%	
of	the	favourable	prognostic	group	in	persistent	(>	2	weeks	&	>	30	days	pain	in	year)	and	non-
persistent	(<	2	weeks)	populations	respectively	described	themselves	as	‘definitely	improved’	
by	visit	4	compared	to	30	and	35%	of	a	poor	prognostic	group	(no	immediate	improvement	
after	visit	1,	an	uncommon	reaction	and	no	change	in	pain	or	disability	by	visit	2).	
3.2.1	Early	change	in	Psychology	
In	the	Paper	4	described	earlier	I	explored	components	of	the	fear	avoidance	beliefs	model	of	
chronicity,	particularly	at	the	significance	of	changes	in	catastrophisation,	fear	avoidance	beliefs	
and	low	pain	related	self-efficacy	pre	and	post	an	initial	patient	visit	for	chiropractic	care	and	
their	relationship	with	outcomes	as	measured	by	Patients	Global	Impression	of	Change	scores	
one	month	later.		Although	weak	association	was	found	between	pre	visit	scores	for	
catastrophisation,	such	scores	post	visit	were	much	more	strongly	associated	(Spearman’s	rho	-
0.35	and	-0.47	respectively).	Post	visit	assessment	of	pain	related	self	efficacy	and	back	beliefs	
were	found	to	have	a	relationship	with	Patients	Global	Impression	of	Change	whilst	at	baseline	
they	did	not.	When	placed	in	a	multivariate	analysis,	post	visit	catastrophisation	and	pain	
related	self	efficacy	remained	as	significant	prognostic	factors.	
Results	of	this	study	suggested	that	catastrophisation,	and	low	pain	related	self-efficacy	could	
be	potential	barriers	to	early	improvement	during	chiropractic	care.	Interestingly,	in	most	
patients	presenting	with	higher	psychological	scores,	these	were	reduced	within	a	few	days	of	
		 38	
an	initial	chiropractic	visit.	Those	patients	who	continued	to	exhibit	higher	adverse	psychology	
scores	post-initial	visit	appeared	to	have	an	increased	risk	of	poor	outcome	at	1	month.		
Limitations	of	this	study	were	the	use	of	a	relatively	small	patient	sample	size	which	can		
increase	the	risk	of	statistical	error	and	identification	of	spurious	predictors	and	is	likely	
responsible	for	the	wide	confidence	intervals	found	during	analysis.		
Abstract	3	presents	results	of	a	second	study	(n	=	640)	I	devised	looking	at	changes	in	
psychological	variables	of	patients	presenting	for	chiropractic	care.	In	it	patients	were	asked	to	
complete	an	assessment	at	the	time	of	booking	their	appointment	if	this	was	>	24	h	before	
attending	(control),	on	the	day	of	their	first	visit	(baseline),	the	day	after	their	visit	(post	visit)	
and	at	14,	30	and	90	days	(Figure	8).	Of	these,	38%	had	leg	pain	with	14%	below	the	knee,	55%	
greater	than	30	days	of	pain	in	year	with	69%	reoccurring,	and	around	47%	had	seen	
chiropractor	and	60%	a	GP	before.		Baseline	characteristics	are	shown	in	Table	4.	
	
	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	
	 	 	 	
	 	 	 	
	 	 	 	 	 	 	 	 	
	 	
Figure	8:	Details	of	timing	of	data	acquisition	during	treatment	
	 	
These	data	suggest	that	change	scores	between	baseline	and	control	time	points	(24	h.	before	
the	first	consultation)	were	insignificant	whereas	change	scores	between	control	to	post	visit	
(24	h.	after),	changed	significantly	(Table	5).		
	
	
	
	
First	Treatment	
Baseline	
Control	
Post	Visit	
14	Days	
30	Days	
90	Days	
Change	1	 Change	2	
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Variable	 	 	 Mean	(SD)	 	 Median	%	
	
Age	 	 	 	 45.6	(13.0)	
Gender	(F)	 	 	 	 	 	 53.3	
HADS	 	 	 	 6.2	(3.5)	
	 	
PSYCHOLOGICAL	
PSS	 	 	 	 49.9	(19.4)	
FAB	 	 	 	 13.3	(6.1)	
CSQ	 	 	 	 14.4	(11.5)	
	
STarT	Back	
	 LOW	 	 	 	 	 	 37.0	
	 MEDIUM	 	 	 	 	 36.1	
	 HIGH	 	 	 	 	 	 25.8	
HADS	=	Hospital	Anxiety	Depression	Scale,	PSS	=	Pain	Self-efficacy	Scale,	CSQ	=	Catastrophising	sub	scale	of	the	Coping	
Strategies	Questionnaire	
	
Table	4:	Baseline	characteristics	of	patients	with		lower	back	pain	as	main	complaint	(n	=	640)	
	
	
Variable	 	 Mean	(SD)		 	 	 	 	 Mean	Difference	(95%	CI)	
	
C	to	BL		 C	to	PV	 BL	to	PV	 (C	to	BL)	-	(C	to	PV)	
N=	145		 N=	113		 N=152	
	
Time	elapsed	(days)	 3.7	(3.0)	 	9.7	(5.2)	 	2.5	(1.5)	 	1.1	(0.8	to	1.4)	 	
	
PSYCHOLOGICAL	
PSS	 	 	 1.0	(14.7)	 -5.5	(13.0)	 -5.6	(16.9)	 	6.5	(2.1	t0	11.0)	
FAB	 	 	 0.3	(4.0)	 	1.4	(5.6)	 	1.1	(5.6)	 -1.1	(-2.6	to	0.4)	
CSQ	 	 	 1.6	(5.7)	 	2.7	(6.4)	 	3.7	(7.9)	 -1.1	(-2.9	t0	0.7)	
	
BQ	
Pain	 	 	 0.5	(1.4)	 	1.1	(2.0)	 	1.5	(2.1)	 -0.6	(-1.1	to	-0.2)	
BL=	Baseline,	C=	Control,	PV=	Post	Visit		
	
Table	5:	Psychological	and	BQ	change	scores	between	pre	and	over	1st	visit	time	periods	
	
Change	in	PSS	and	FAB	scores	between	baseline	and	post	initial	visit	increased	odds	of	
favorable	outcome	at	14	days	and	in	PSS	also	at	1	month	(Table	6).	
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Variable	 	 	 Odds	of	not	improving	
Below	mean	+ve	change		 14	days		 	 30	days	 	 	 90	days	
	
PSYCHOLOGICAL	
PSS	 	 	 	 1.8	(1.2	to	2.6)	 2.0	(1.3	to	3.1)	 1.5	(0.9	to	2.5)	
FAB	 	 	 	 1.5	(1.1	to	2.2)	 1.4	(0.9	to	2.1)	 1.4	(0.9	to	2.4)	
CSQ	 	 	 	 1.2	(0.9	to	1.8)	 1.3	(0.9	to	2.0)	 1.0	(0.6	to	1.7)	
	
BQ	
Pain	 	 	 	 2.3	(1.6	to	3.4)	 2.3	(1.5	to	3.4)	 1.6	(1.0	to	2.7)	
	
Table	6:	Crude	OR	for	improvement	based	on	baseline	to	post	1st	visit	change	scores	(whole	
cohort)	
	
Early	change	is	seen	in	psychological	variables	after	a	chiropractic	consultation.	The	lack	of	
change	from	baseline	to	control	assessment	strongly	suggests	that	factors	during	the	first	
consultation	likely	impact	this	change	and	not		simply	the	passage	of	time.		Very	early	positive	
changes	in	self	efficacy	and	fear	beliefs	are	linked	to	better	short	and	medium	term	outcomes.	
That	improvement	in	non	physical	factors	are	significant	is	in	agreement	with	Bolton	&	Hurst	
(2011)	who	reported	decline	in	work	fear-avoidance	behaviour	(assessed	at	visit	4)	was	
prognostic	of	later	improvement	in	persistent	musculoskeletal	pain	consulters.	
This	work	is	limited	to	a	certain	extent	as	it	did	not	control	for	individual	clinics	or	clinicians	
during	the	data	analysis.	This	may	have	masked	the	effects	of	clustering	in	the	data.	Further	
analysis	could	include	multi-level	modelling	to	control	for	this	in	future	studies.	
3.2.2	Change	in	STarT	Back	Tool	
The	STarT	Back	tool	is	described	by	its	developers	as	being	an	appropriate	tool	for	use	in	
primary	care	to	aid	with	decisions	as	to	what	care	to	offer	patient’s	with		lower	back	pain.	Its	
utility	has	been	reported	as	being	used	at	the	point	of	referral	decision	by	general	practitioners	
(Foster	et	al.,	2014)	and	at	the	point	of	assessment	when	patients	present	to	a	physical	therapy	
department	(Hill	et	al.,	2011).	
As	the	psychological	profile	of	patient	with		lower	back	pain	appears	susceptible	to	change	its	
utility	in	informing	prognosis	or	stratification	of	care	may	be	enhanced	or	reduced	depending	
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upon	when	it	is	administered.	The	study	reported	in	Paper	8	looked	to	see	if	early	change	and	
hence	timing	of	application	of	the		StarT	Back	Tool	was	a	significant	factor	in	the	screening	tools	
ability	to	appropriately	stratify	patients	that	should	do	better	with	manual.		
In	this	population	we	found	that	over	one	third	of	patients	swapped	StarT	Back	Tool	risk	groups	
in	the	2-day	period	between	pre	and	post	initial	visit.	Despite	post	visit	StarT	Back	Tool	risk	
group	allocation	having	some	prognostic	utility	after	controlling	for	potentially	confounding	
factors	at	30	days,	pre-visit	scores	did	not,	although	there	was	small	difference	in	eventual	
improvement	at	3	months.	This	concurs	with	Beneciuk	Fritz	&	George	(2014)	who	also	reported	
a	high	proportion	of	individuals	changing	StarT	Back	Tool	risk	groups	during	care,	with	absence	
in	these	changes	having	a	relationship	with	longer	term	outcome.	However,	in	this	groups	work	
the	change	was	over	a	period	of	4	weeks	as	opposed	to	the	2	days	in	our	study.		
The	conclusion	of	this	study,	and	corroborated	elsewhere	is	that	the	StarT	Back	Tool	may	be	
sensitive	to	setting	and	population	and	if	it	is	to	be	utilized	to	stratify	care,	more	needs	to	be	
done	to	understand	the	impact	of	when	and	to	whom	it	is	applied.	Given	that	this	screen	is	
being	increasingly	rolled	out	to	primary	care	settings	this	study,	along	with	others,	potentially	
has	substantial	impact	on	the	research	pertaining	to	the	use	of	such	a	tool.	
This	study	benefited	from	a	large	patient	sample	but	is	limited	in	high	levels	of	drop	out	before	
completing	the	final	assessment.	Additionally,	as	study	population	was	drawn	from	patients	
who	had	self	selected	to	present	for	chiropractic	care	they	are	likely	to	differ	from	the	general	
population	with	back	pain	and	so	the	results	may	not	translate	outside	the	studied	subgroup.	
3.2.3	Mechanisms	for	early	change	
The	finding	in	Paper	4	and	Abstract	3	and	the	earlier	work	of	Axen	et	al.	(2002,	2004)	in	
reporting	that	change	within	a	few	days	of	an	initial	visit	with	a	chiropractor	is	seen	to	have	a	
relationship	with	outcome	has	been	confirmed	in	a	study	into	chiropractic	in	Switzerland	
(Peterson,	Bolton	&	Humphreys,	2012).	Uniquely	the		papers	presented	here	describe	that	this	
early	change	includes	patients	psychological	status.	
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The	significance	of	early	change	on	prognosis	is	that	it	may	allow	a	clinician	to	identify	patients	
less	likely	to	respond	to	a	package	of	care	within	a	time	period	that	enables	changes	in	this	
care,	with	the	consequence	of		potentially	improving	outcomes.	It	also	raises	the	question	as	to	
why	change	as	early	as	the	second	visit	has	such	a	profound	impact.	Identifying	what	is	
different	about	those	demonstrating	this	early	change	or	their	response	to	treatment	would	
open	avenues	for	research	with	the	possibility	of	improved	or	better	targeted	treatment.	
It	is	not	known	what	may	influence	very	early	change	in	symptoms	in	patients	presenting	to	
chiropractors.	Axen	et	al	(2002,	2005)	found	no	association	between	improvement	after	an	
initial	visit	with	baseline	variables	(pain	intensity,	disability,	previous	episodes,	age,	sex,	
duration,	intermittent/daily	pain	and	sciatica).	I	reported	a	mild	association	between	changes	in	
pain	and	self	efficacy	but	not	catastrophizing	or	fear	avoidance	beliefs	(Paper	4).	
The	credibility	in	which	patients	hold	their	treatment	and	their	beliefs	of	the	likelihood	of	their	
recovery	is	linked	to	a	positive	outcome	(Mondloch	et	al.,	2001;	Ramond	et	al.,	2011;	Campbell,	
2013).	Patients	seeing	chiropractors	(and	osteopaths)	tend	to	describe	high	levels	of	belief	in	
the	expertise	of	their	practitioner,	in	their	diagnosis	as	well	as	proposed	treatment	(Pincus	et	
al.,	2000;	Underwood	et	al.,2006).	Reviewing	psychological	outcomes	in	RCTs,	Williams	et	al.	
(2007)	found	evidence	that	patients	attending	a	course	of	manipulation	had	greater	
improvement	on	psychological	questionnaires	than	those	receiving	talking	therapy.	It	is	
possible	that	attending	a	professional	best	known	for	manipulative	care	in	whom	patients	have	
confidence	may	be	a	mechanism	for	reassurance.	
In	Abstract	4	I	presented	with	colleagues	the	results	of	a	preliminary	study	(n	=	55)	exploring	
whether	changes	in	the	psychological	variables	identified	in	Paper	4	were	related	to	credibility	
and	expectations	patients	held	regarding	the	treatment	and	their	outcome.	Similar	changes	in	
self	efficacy	and	catastrophisation	were	found	pre	to	post	first	visit	as	in	Paper	4	however	these	
were	not	explained	by	scores	for	credibility	or	expectation.	
We	can	therefore	conclude	that	in	this	study	group	the	credibility	patients	hold	regarding	the	
proposed	treatment	and	their	expectancy	of	a	positive	outcome	do	not	account	for	the	early	
change	in	patients	psychological	profile.	
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3.3	Limitations	
The	studies	presented	here	use	a	prospective	cohort	design	using	data	collected	using	the	Care	
Response	ePROM	system.	
	
There	are	a	number	of	limitations	in	interpreting	such	data	and	these	have	been	covered	in	
depth	within	the	papers	themselves.	Generally,	however,	given	limited	response	rates,	
particular	at	longer	follow	up	times,	and	that	most	studies	were	conducted	within	restricted	
geographical	regions	and	chiropractic	practices,	generalisability	both	in	terms	of	long	term	data	
reflecting	true	changes	in	metrics	and	representation	of	the	wider	UK	chiropractic	profession	
requires	caution	in	interpretation.		As	a	counter	to	this	limitation	however,	results	presented	in	
Abstract	2	does	support	increased	confidence	that	missing	data	may	not	adversely	affected	the	
veracity	of	results	presented.	
	
Additionally,	cohort	designs	while	appropriate	in	exploring		associations	between	variables	at	
different	time	points	including	the	direction	of	influence,	are	unable	due	to	the		lack	of	a	
comparator		to	posit	any	conclusions	regarding	causation	of	the	observed	outcomes	including	
the	efficacy	of	treatment	itself. 
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Chapter	Four	-	Conclusion		
PROMs	are	becoming	key	determinants	of	outcomes	of	care.	The	NHS	having	initiated	wide	
spread	PROM	collection	to	determine	quality	and	outcomes	as	reported	by	patients	in	four	
elective	surgical	procedures	aim	to	extend	this	initiative	into	primary	care	in	the	near	future.	
Systems	of	dissemination	and	collection	that	will	increasingly	include	ePROM	approaches	are	
likely	to	become	the	norm	particularly	in	the	context	of	burgeoning	digital	health	care	and	the	
generation	and	use	of	big	data	to	explore	determinants,	aetiology	and	prevention	of	long	term	
morbidity.	In	an	era	when	increasing	demand,	limited	resource	and	attempts	to	maximise	
efficiency	in	health	care	delivery,	exemplified	by	emerging	health	paradigms	such	as		value	
based	health	care,	effective	collection	of	outcomes	as	metrics	of	impact	at	affordable	costs	
become	imperative.	This	thesis	extends	understanding	of	the	utility	of	PROMs	in	outlining	how	
their	use	may	improve	patient	/	care	provider	communication	and	opens	the	suggestion	that	
PROMs	may	be	therapeutically	active	directly	improving	patients	health	outcomes.		
	
However,	barriers	inherent	in	enabling	patients	to	complete	PROMs	in	a	clinical	setting	creates	
issues	with	resource	and	time	utilisation.	In	this	context	I	explored	the	collection	and	use	of	
PROMs	in	routine	clinical	practice	describing	the	utility	and	generalisability	of	Care	Response	an	
ePROM	system	which	has	been	developed	by	this	author	and	adopted	by	national	chiropractic	
organisations	to	facilitate	the	gathering	of	‘big	data’	regarding	patient	outcomes	and	
satisfaction	with	care	to	assist	individual	clinical	organisations	understanding	and	reflection	on	
the	results	their	services	deliver.	Additionally	this	data	has	provided	a	rich	resource	for	clinical	
investigators	resulting	in	numerous	peer	reviewed	articles.	Despite	the	profession	centric	
nature	of	the	studies,	the	results	presented	here	are	generalizable	to	many	other	service	
provision	scenarios	where	effective	and	efficient	collection	of	such	metrics	may	help	improve	
patient	centred	care	and	improve	health	outcomes	
	
Using	this	system	I	investigated	factors	which	may	be	associated	with	differential	outcomes	in	
large	cohorts	of	patients.	In	a	series	of	papers	I	explored	factors	which	may	influence	prognosis	
in	patients	presenting	for	care	for		lower	back	pain	to	chiropractors	in	the	UK.		These	have	
added	key	information	to	clinicians	working	with	these	patients	in	particular	highlighting	the	
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significance	of	early	change	as	a	prognostic	indicator.	In	addition,		the	work	presented	here	is	
the	first	to	describe	the	significance	of	early	change	of	psychological	variables	in	a	chiropractic	
population.	Furthermore,	due	to	the	very	large	cohort	sizes	this	work	also	provides	a	likely	
definitive	description	of	the	course	of	low	back	pain	in	patients	undergoing	chiropractic	care	in	
the	UK	
	
Further	work	is	indicated	both	for	the	development	of	Care	Response	as	a	clinical	and	research	
tool.	For	example	ongoing	work	to	create	a	dashboard	that	allows	customisation	for	the	
clinician	and	the	researcher	in	terms	of	metrics	included	to	be	presented	to	the	patient	is	in	
development.	Lastly,	ongoing	exploration	of	early	change	in	psychological	factors	in	the	context	
of	reassurance	has	the	potential	to	identify	important		insight	into	delivering	key	interventions	
to	ameliorate	early	barriers	to	improvement	and	this	informing	better	care	for	patients.	
	
The	work	included	in	this	thesis	is	currently	being	developed	in	a	study	within	a	PhD	project	
looking	to	explore	further	the	suggestion	that	PROMs	may	be	therapeutically	active	as	a	
randomised	control	study.	In	addition,	further	collaborative	work	including	the	initiation	of	a	
potential	practice	based	research	network	and	other	prospective	research	on	the	data	being	
collected	are	a	result	of	the	work	included	here.		
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To whom it may concern, 
 
Care Response (CR) is a cloud-based system that helps clinical practices gather and monitor patient-reported 
information. It has been instrumental in fostering a real and growing interest in patient-reported outcome and 
experiential measures within the chiropractic profession in recent years. 
 
The Royal College of Chiropractors (RCC) has invested in the development of CR in the past to enable our 
preferred PROM and PREM tools to be incorporated, and we look forward to the outcome of the recently 
funded RCC innovation grant project which will see the incorporation of the universal musculoskeletal 
outcome tool, MSK-HQ, into CR and its initial use by chiropractors. The potential to be able to directly compare 
the outcomes of chiropractic care to other forms of care through use of the same PROM tool is an important 
and exciting prospect. 
 
The Royal College of Chiropractors’ Clinical Governance Quality Standard identifies the monitoring of PROM 
and PREM data as an essential component of best practice, and the innovative approach to data collection and 
analysis offered by CR has enabled this to become routine for many chiropractors in the UK and, increasingly, 
overseas. 
 
Yours faithfully 
 
 
 
Dr Rob Finch 
Chief Executive 
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Dear Dr. Jonathan Field, 
 
 
This letter is to acknowledge our arrangement for a pilot project using a Canadian version of your Care 
Response application. The pilot project will run for approximately 4 months and eventually lead to a 
nationwide implementation for all chiropractors with the hope that they will apply this platform into 
their practices.  
 
The Canadian Chiropractic Association (CCA) hopes this application will help align with the core values of 
CCA strategic goals. The purpose of this project is to assist the individual clinician, as well as the 
profession nationally, in better understanding the patient experience of chiropractic. This national 
platform will offer chiropractors direct insight into their own clinical practice, as well as aggregate data 
to help inform and direct professional support tools and resources for the profession. Emphasis will be 
on understanding and delivering care that serves patient needs first, as a key to building the trust 
relationship. This will in turn, move the profession towards fulfilling our vision of Chiropractors as an 
integral part of every Canadian’s healthcare team. This transformational process is intended to provide 
compelling patient experience content directly from the front lines by receiving qualitative and 
quantitative feedback from patients, tracking key practice/performance metrics over time, identifying 
opportunities to improve and using simple graphs, including comparisons to the anonymized results of 
all users to help providers understand their strengths and weaknesses.       
      
If there are any questions or concerns with the information in this letter, please do not hesitate to 
contact me. I will gladly provide you with any further information you may require.  
 
 
Sincerely, 
 
 
 
Alison Dantas 
CEO 
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Abstract
Purpose Patient-reported outcome measures (PROMs)
have increasingly been incorporated into clinical practice.
Research suggests that PROMs could be viewed as active
components of complex interventions and may affect the
process and outcome of care. This systematic review
examines PROMs in the context of treatment for non-ma-
lignant pain.
Methods An electronic search on: MEDLINE, EMBASE,
PsycINFO, PsycARTICLES, Cochrane Library and Web of
Science identified relevant papers (February 2015). The
inclusion criteria were: focused on implementing PROMs
into clinical practice, adults, and primary data studies.
Critical interpretive synthesis was used to synthesise
qualitative and quantitative findings into a theoretical
argument.
Results Thirteen eligible studies were identified. Synthesis
suggested that PROMs may be included in the initial
consultation to assess patients and for shared decision-
making regarding patient care. During the course of treat-
ment, PROMs can be used to track progress, evaluate
treatment, and change the course of care; using PROMs
may also influence the therapeutic relationship. Post-
treatment, using PROMs might directly influence other
outcomes such as pain and patient satisfaction. However,
although studies have investigated these areas, evidence is
weak and inconclusive.
Conclusion Due to the poor quality, lack of generalis-
ability and heterogeneity of these studies, it is not possible
to provide a comprehensive understanding of how PROMs
may impact clinical treatment of non-malignant pain. The
literature suggests that PROMs enable pain assessment,
decision-making, the therapeutic relationship, evaluation of
treatment and may influence outcomes. Further research is
needed to provide better evidence as to whether PROMs do
indeed have any effects on these domains.
Keywords Patient-reported outcome measures ! PROMs !
Clinical practice ! Pain
Introduction
Patient-reported outcome measures (PROMs) have
increasingly been incorporated into routine clinical prac-
tice. PROMs are questionnaires collecting patient’s per-
ceptions and views about their health [1–4]. These
subjective evaluations are self-completed and typically
produce numerical scores [5–7]. They are often used to
assess pain, an inherently subjective and multifactorial
construct which cannot be objectively measured [8, 9] and
may be influenced by various factors including gender, age,
and other socio-demographic characteristics. PROMs allow
clinicians to capture patient views, feelings, and subjective
experiences unlike traditional methods such as biophysical
measures [10]. As PROMs are subjective, they inherently
incorporate patients’ socio-demographic characteristics and
background when measuring pain. PROMs can measure
both health at a single point in time or long-term changes
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[5, 10, 11]. Standardised PROMs are validated to ensure:
certainty over changes in scores, they can detect changes
over time, and they measure the constructs they claim [4].
Additionally, PROMs can be used for audit to examine
service effectiveness, appropriateness, quality, and perfor-
mance [7, 12].
In the early 1990s, PROMs had three main uses within
clinical practice: increase knowledge concerning disease
trajectories, evaluate effectiveness of treatment on individ-
ual patients, and assess the quality of care provided [13].
These outcomes were suggested to be intrinsically linked to
processes of providing quality health care [13, 14]. As part of
moves to value patients’ views in health care, PROMs have
been routinely collected during four procedures in the UK
National Health Service (NHS) since April 2009: unilateral
hip replacements, unilateral knee replacements, groin hernia
surgery, and varicose vein surgery [5].
Greenhalgh and Meadows [15] provided one of the first
reviews to identify how PROMs might improve health care.
They aimed to assess the current evidence base. Their review
aimed to assess the current evidence base surrounding the use
of PROMs in routine clinical practice by examining ran-
domised controlled trials (RCTs) exploring this topic. The
authors found limited evidence that PROMs may influence
the detection of psychological problems and facilitate com-
munication between clinicians and patients [15].
A number of other reviews have since been conducted
assessing the impact of using PROMs in clinical practice,
examining evidence from RCTs or controlled trials. To
address claims that PROMs could provide additional
information to clinicians and improve patient care, Espal-
largues et al. [16] systematically assessed the effectiveness
of providing feedback on PROMs to clinicians. They
concluded that the impact of providing feedback on
PROMs to clinicians was unclear, but using PROMs may
modify elements of healthcare provision through increased
detection and diagnosis of conditions and subsequent ser-
vice utilisation [16].
Boyce et al. [17] examined qualitative research on
clinicians’ experiences of using PROMs. Some clinicians
viewed PROMs to potentially impact on care, by influ-
encing communication, shared decision-making and plan-
ning treatment [17].
Whilst these reviews provide interesting insights into the
potential impact of PROMs on clinical outcomes when
used in clinical practice, each review focused on either
trials or qualitative literature. Cullum and Dumville [18]
argue that to understand complex interventions, all relevant
studies using a broad range of designs must be identified
and synthesised.
Research to date argues that PROMs may be viewed as
active components of clinical interventions, potentially
affecting process and outcomes of care. However, studies
on PROMs in non-malignant pain have not been reviewed.
Therefore, we conducted a systematic review of the liter-
ature on implementing PROMs in clinical practice in non-
malignant pain. Previous reviews indicate that PROMs
may have complex effects on care with a variety of out-
comes [1, 16, 19].
As no previously published reviews examine PROMs in
the context of non-malignant pain and previous literature
on generic use of PROMs has shown mixed benefits, there
were no hypotheses set out at the start of the review. The
review aimed to identify all relevant evidence and examine
any emerging concepts from published findings as a first
investigation of the potential impact(s) of implementing
PROMs in routine clinical practice on the process and
outcome of health care for non-malignant pain. Based on
previous reviews, it was suggested the impact of PROMs in
non-malignant pain may include elements of the patient–
clinician encounter, process of care, patient behaviour, as
well as outcomes of health care. The review was not lim-
ited to these areas and included impacts demonstrated in
trials but also those suggested by qualitative and survey
studies, based on patients’ and clinicians’ experiences.
Methods
Review methodology
Previous reviews examining PROMs in clinical practice
have found studies to be heterogeneous [1, 16, 19] finding
meta-analysis to be unjustified; therefore, meta-analysis
was deemed inappropriate for this review [20]. This review
used critical interpretive synthesis (CIS), a method of
synthesis developed from meta-ethnography. CIS was
developed as an alternative to traditional quantitative sys-
tematic reviews or qualitative syntheses, because
researchers and healthcare professionals must examine
diverse bodies of evidence to resolve complex problems
within health care. CIS was thus designed to use both
qualitative and quantitative literature to assemble argu-
ments from all the available evidence, despite varying
study designs [21, 22]. Synthesising the results of quali-
tative and quantitative research improves the understanding
of a complex phenomenon by viewing it from multiple
perspectives; trials can identify the effectiveness of an
intervention in a certain context, with qualitative studies
and surveys further exploring the potential impact of an
intervention through participants’ views and lived experi-
ences [23]. CIS also includes papers of high and low
methodological quality, as all may have at least some rel-
evance, although this is accounted for in the synthesis
process [21]. The interpretive stages of CIS (outlined
below) permit theoretical concepts from a diverse body of
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literature to be combined in order to generate a richer
understanding of the phenomenon of interest.
Search strategy
This review followed established guidance regarding
search strategies, inclusion and exclusion criteria, and data
extraction [24, 25]. CIS guidance suggests literature sear-
ches should be broad and flexible and multiple methods
were used to obtain relevant studies [21]. Several relevant
databases were searched in January 2015: Medical Litera-
ture Analysis and Retrieval System (MEDLINE); Excerpta
Medical Database and Allied and Alternative Medicine
(EMBASE); PsycINFO; Cochrane Library; Web of Sci-
ence; and PsycARTICLES. Terms included derivatives of
patient-reported outcomes and clinical practice (see
Table 1). The search was restricted to items published after
1985, when PROMs emerged in the literature [26]. Addi-
tional searches were conducted on: Google Scholar, the UK
Clinical Research Network Study Portfolio website, bibli-
ographies on obtained studies, and key author publications.
Study selection was predetermined by inclusion and
exclusion criteria (see Table 2). During the screening
process, one article was translated from Portuguese to
determine eligibility. Full texts were examined and a list of
potential studies generated by one reviewer, before two
reviewers finalised studies for inclusion. See PRISMA
flowchart in Fig. 1 [27]. The initial search was very broad,
and it generated a lot of irrelevant studies; however, CIS
encourages a broad and inclusive approach. The aim was
not to obtain a representative sample but to obtain a
comprehensive sample of all papers that met the inclusion
criteria.
Data synthesis and assessment of confidence
This review used CIS to synthesise the emerging concepts
underlying the potential impact of using PROMs in clinical
practice. Table 3 depicts the stages of synthesis. CIS
mapped the qualitative literature against the quantitative to
balance the inherent limitations of each method and pro-
vide further explanations of the results (for example of
mapping see Table 4). Data interpretation by three
reviewers refined constructs.
The CERQual tool was used to assess confidence in evi-
dence for each of the concepts generated during the synthesis
[28]. CERQual helps reviewers judge if the concepts are
representative of the phenomenon being studied. The
CERQual has four componentswhich contribute to assessing
the confidence of each review finding: methodological
Table 1 Example search strategy
Patient outcome assessment [thesaurus term] OR process assessment (health care) [thesaurus term] OR outcome assessment (health care)
[thesaurus term] OR ‘‘patient-reported outcome*’’ [keyword] OR self-report [thesaurus term] OR self-assessment [thesaurus term]
[thesaurus term]
AND
‘‘clinical practice’’ [keyword] OR ‘‘clinical setting’’ [keyword] OR ‘‘practice setting’’ [keyword]
Table 2 Inclusion/exclusion criteria
Inclusion Exclusion Justification of criteria
Study objectives included to: explore,
examine, evaluate, demonstrate, assess the
impact of implementing PROMs into routine
clinical practice
No objectives to explore or examine the
impact of implementing PROMs into routine
clinical practice
Studies were restricted to those exploring
PROMs use in clinical practice, excluding
studies investigating their use in research.
Studies which evaluated the use of PROMs
as part of a larger intervention, such as
counselling, were also not included as the
results may not be specific to the PROMs
intervention
Adult patients (aged C 18) with non-
malignant pain or within healthcare settings
which specifically see patients with non-
malignant pain
Adult patients without pain, patients with
malignant pain, general healthcare settings
(such as outpatients, emergency clinics,
general practice patients and specialist
services) where the patients may not have
pain. Children or adolescents (\18)
These restrictions were placed as the
experiences and treatment of malignant pain
may be different to those with non-
malignant pain. Children were also excluded
due to the biological and psychological
differences between children and adults
Primary studies (quantitative studies;
qualitative studies; mixed-method studies)
Letters; conference abstracts; editorials,
commentaries; reviews; dissertations; books
Studies were restricted to empirical literature,
to examine the potential impact of PROMs
rather than theoretical concepts of their use
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limitations, relevance, coherence, and adequacy of data (see
Table 6). Examining the components, an overall assessment
was made on the confidence on the concepts [28]. A final
table was then developed summarising the concepts from the
synthesis and the CERQual assessments. This assessment of
confidence fits with the principles of CIS, which assembles
arguments from all available evidence despite varying study
designs and methodological quality. By using the CERQual
assessment, we were able to formally assess confidence in
the assembled constructs and overall synthesised arguments.
To examine methodological quality and risk of bias of
the primary studies [29], questions were extracted from the
Mixed-Method Appraisal Tool (MMAT) [30]. The MMAT
provided a single method of analysing methodological
quality for all studies, rather than applying various
checklists to different studies [30]. The MMAT allows for
studies to be assessed according to study design, and each
is then evaluated on four criteria [30]. For example, ran-
domised controlled trials are assessed on their randomisa-
tion, blinding, outcome data, and drop-out, with qualitative
research being assessed on sources of data, analysis, con-
text, and researchers’ influence. Other tools were examined
for relevance to the review, but were deemed inappropriate
due to the heterogeneity of the results, not allowing for
assessment of the quality of the research in respect to the
study design [31, 32]. This assessment provided an
overview of study quality and methodological implications
of the study, which was used when synthesising the study
results. The two MMAT screening questions were modified
to include the five appraisal prompts used for judging study
quality in CIS [21].
Results
Thirteen eligible studies were identified (see Table 5);
including: two qualitative studies, one mixed-method
study, two RCTs, two non-randomised trials, two case
series, one case–control study, two case series, one audit,
one case report, and one cross-sectional analytic survey.
The studies included patients and clinicians as participants.
A variety of PROMs were used across the studies (see
Table 5). PROMs were commonly completed on paper,
with one study using computer software [33].
Five synthetic constructs were developed using recip-
rocal translational analysis (RTA)—see Table 3. The five
constructs are: assessment of patient, decision-making,
therapeutic relationship, tracking progress and evaluating
and changing treatment, and potential implications for
outcomes. A concept map (Fig. 2) was created depicting
the five key areas in which PROMs are suggested to impact
clinical practice and relates these to three stages of
Fig. 1 Prisma flowchart
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treatment (initial consultation, during treatment, and post-
treatment). Table 6 shows an assessment of the evidence
supporting each construct.
Assessment of patient
One prominent use of PROMs was to assess patients’ pain.
Clinicians from various backgrounds, including physicians,
nurse practitioners, and physical therapists, suggested that
the purpose of PROMs was to assess the patients’ pain and
quantify the impact of their pain [34, 35]. PROM data were
also seen as a useful way to view pain within the context of
a patients’ life [36, 37]; illustrated in the following quote
from a nurse using PROMs in a hospital setting: It is
important to assess and take into account the thresholds of
physical pain for each different individual on different
occasions and how it is impacted by cultural and physio-
logical factors [37]. Collectively, the qualitative literature
suggested that PROMs were thought to provide a positive
method of gathering essential information from patients.
However, there is little information on participant charac-
teristics or recruitment for these studies, so this finding may
not reflect the population of interest, patients with non-
malignant pain.
In one qualitative study, orthopaedic surgeons raised
concerns over PROM data, seeing the data as highly sub-
jective and questioning the patients’ ability to provide
‘‘objective’’ data on their pain [38]. A quote from a surgeon
provides a powerful illustration of this: Getting patients to
fill out forms is grossly inaccurate in my book… the patient
9 time(s) out of 10 wouldn’t understand what hip pain is
[38].
Kazis et al. [39] explored physicians’ views through a
survey on the contribution of health status reports gener-
ated from PROMs. The majority of clinicians felt that
PROMs impacted overall patient assessment in some or all
of their consultations and the reports contributed to medical
history taking. Thirty-eight per cent of clinicians also felt
that the reports contributed to physical examination during
some or most of their consultations. Other clinicians felt
that no contribution was made to overall patient exami-
nation, medical history taking, or physical examination.
However, not all of the clinicians surveyed had been sent
the health status reports and used them in practice,
although some of their patients had completed the PROMs
as part of an RCT. Their lack of experience using PROMs
may have significantly influenced their views on how
PROMs contribute to patient assessment.
Table 3 Stages of synthesis
Stage One Detailed inspection of papers, documented with descriptive synthesis of studies and data tabulation of study characteristics
Stage Two Refining of results through translation; translation occurs through detailed extraction of study results, followed by grouping and
clustering of the results
Stage
Three
Synthesising findings using Reciprocal Translation Analysis (RTA). RTA uses frameworks to compare the results of each study and
interpret all the evidence
Stage Four Concept mapping was used to integrate the evidence into a single framework called a synthesised argument. The synthesised
argument aims to explain the synthetic constructs produced in step 3 and the relationship between studies in order to answer the
overarching research questions
Table 4 Construct mapping example
Sub-construct:
referrals
Positive effect Adverse or no effect
Quantitative 33% of clinicians felt that health status reports contributed to
patient referrals some of the time [39]
50% of clinicians felt that health status reports did not
contribute to making patient referrals [39]
Non-significant difference in additional treatment post-
implementation of a numerical rating scale (p = .461) [43]
17% of clinicians felt that health status reports contributed to
patient referrals most of the time [39]
Reducing doctor visits was found to be non-significant after
the use of PROMs [39]
Arthritis-related referrals was found to be non-significant
after the use of PROMs [39]
Qualitative Based on the scores, clinicians chose to refer the patient to
another service [34]
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The outcomes related to this construct are inconclusive.
Clinicians had mixed views when surveyed on whether
PROMs may contribute to patient assessment. Similarly, in
the qualitative studies clinicians suggested PROMs had
benefits in this area but also voiced concerns about the
validity of PROMs.
Decision-making
Clinicians felt that PROMs made valuable contributions to
the decision-making process surrounding care. Across
three qualitative studies, clinicians including medical
doctors, surgeons, and nurses claimed that PROMs facili-
tated shared decision-making [33, 37, 38]. This is demon-
strated in a quote from a Swedish healthcare provider, after
PROMs had been implemented into their clinic for two
years: Work is smoother, it is much easier to form an
opinion and decisions are easier to make [33]. PROMs
were thought to provide useful information to choose an
appropriate treatment for a patient and develop a treatment
plan.
PROM scores also enabled clinicians to provide indi-
vidualised treatments based on patients’ needs and direct
them to appropriate care [34, 37]. Within a study on nurses’
use of PROMs, a nurse stated: This method is of great value
in the performance/assistant of planning so we can assign a
more expressive care in relation to the pathology and the
patient as a whole. Thus, seeking to minimise the patient’s
suffering and pain [37]. Using PROMs in decision-making
enabled clinicians to feel they had enough information to
develop individualised treatment plans.
PROMs were also used in the decision-making process
to enable clinicians to set functional goals with patients.
Two case series and a case report examined how PROMs
were used for goal setting [34, 36, 40]. PROMs provided
baseline data on patients’ current situation and then used to
anticipate change and set goals.
No studies quantitatively tested the hypothesis that using
PROMs improves shared decision-making. However, the
qualitative literature does suggest that shared decision-
making improves and decisions are increasingly individu-
alised with PROMs.
Therapeutic relationship
The synthesis suggested that PROMs had an impact on the
therapeutic relationship between patients and clinicians
through improving communication and patient engagement
regarding their care.
A case report demonstrated how PROMs were used to
improve communication between patient and physical
therapists and start dialogue regarding their care [34].
Although the authors did not provide adequate details of
the procedure and analysis, other studies demonstrated
similar findings. For example, in one study both patients
and clinicians believed that using PROMs changed the
clinician–patient interaction, as this patient explained: The
system made it possible for the provider and I to talk about
the important issues [33]. In a survey of primary care
providers (PCPs), all using PROMs in their clinical prac-
tice, 76% felt satisfied that the PROM measuring pain
helped patients participate in their pain management [35].
Other qualitative findings also suggested that clinicians
believed PROMs enabled patients to get involved in their
care. This included identifying patient concerns and
engaging patients in self-management [33, 35, 36]. One
nurse stated: I see the implementation of the pain scale as a
way to humanize care, where we can stop relying on
machines and turn to the patient; to what he is saying and
feeling. Giving them an active voice and a right to express
themselves [37]. This humanisation of care, aided by
communication and patient engagement, was thought to
improve the relationship between patients and clinicians.
Similarly, in a survey of doctors (some of whom had
experienced PROMs and some of whom had not) the
majority felt that PROMs contributed to the doctor–patient
relationship, although the survey did not examine whether
this contribution was positive or negative [39]. However,
qualitative literature suggests that PROMs may facilitate
interactions, aid communication, and promote
Fig. 2 Concept map
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individualised care. It is through these processes, that
PROMs may improve the therapeutic relationship.
Tracking progress and evaluating and changing
treatment
Several studies demonstrated using PROMs for the track-
ing of patient progress, using the scores from PROMs to
evaluate treatment and change treatment plans accordingly.
A survey found that 53.3% of PCPs were satisfied that
the PROM helped them to understand patient progress [35].
A case series also suggested that information from PROMs
was used to track progress [40]. Finally, this use of PROMs
was also demonstrated by nurses: This scale is important in
the sense of monitoring the evolution of the intensification
of pain and even to what point the treatment is being
beneficial to the patient [37].
Despite these findings, only 39.9% of PCPs felt satisfied
that PROMs helped them to modify a treatment plan [35].
Several clinicians from two studies did not feel that the
PROMs helped them modify a treatment plan [35, 38].
Several surgeons raised concerns over the information
provided from PROMs, one surgeon stated: I just think
there is a lot of effort being put in there for not a lot of
surgical gain from my perspective [38]. Thirty per cent of
PCPs surveyed on PROM use were dissatisfied regarding
PROMs to help them to modify a treatment plan [35].
However, these surveys specified neither previous treat-
ments nor future planned treatments.
Nonetheless, clinicians from several studies reported
that PROM scores did influence treatment plans, and this
was done on both an individual patient level and clinician
level. A qualitative study on surgeons, PROMs encouraged
two clinicians to reflect and change their clinical practice
[38]. Individually patients’ treatments were also affected,
one nurse stated: It is (sic) tool that allows us to quantify
the pain our patient is feeling with more accuracy, and
rethink whether or not the therapy being given is really
effective in treating that individual [37].
As part of the construct on tracking progress and evalu-
ating and changing treatment, two sub-constructs were gen-
erated: using PROMs to change patient medication use and
using PROMs to change referrals to other clinicians and
health services.One case report suggestedPROMscoreswere
used to refer the patient to another service [34]. Doctors
surveyed on PROM use had conflicting opinions; 50% of
doctors felt that health status reports (generated from PROM
data) did not contribute to patient referrals, and 54% of doc-
tors felt that reports did not impact on medication decisions
[39]. However, not all doctors had used PROMs in practice.
Five studies tested the impact of PROMs on medication
decisions. One study found that 17% of patients had
analgesia altered and 6% of patients had an additional dose
of analgesia after PROMs had been implemented across a
hospital [41]. Another study, which issued nurses with
training on PROMs and implemented PROMs across a
cardiac surgery ward, found that after training and imple-
mentation, patients had higher morphine consumption [42].
In comparison, three studies showed no significant differ-
ences in medication across intervention and control groups
[39, 43, 44]. No significant differences were found in
additional treatment [43], arthritis referrals [39], or reduc-
ing doctor visits [39].
The effect PROMs have on tracking patient progress,
evaluating and changing treatment is unclear. Surveys and
interviews with clinicians identified mixed views, with
additional conflicting results from trials testing the impact
of PROMs on referrals and medication use.
Potential implications for outcomes
Studies suggested that PROM use might influence patients’
health status, pain levels, and satisfaction. Two trials tested
the impact of PROMs on patient outcomes, but no significant
differences were found between the intervention and control
groups on patient satisfaction [39, 45] or health status [39].
PROMs were also hypothesised to impact pain levels.
Ravaud et al. [45] conducted a cluster-RCT; three wards
were assigned to the intervention group and three wards
assigned to control; the intervention group received edu-
cation on pain and assessing pain with a visual analogue
scale, and the scale was then used within the intervention
wards. Pain significantly decreased in the intervention
group compared to control (d = 0.1796 [0.0643–0.2949]
p = -0.038) [45]. An additional study assessed whether
pain assessment through PROMs changed clinical practice;
case coordinators in the intervention group received train-
ing on PROMs and PROMs scores were put into a sum-
mary sheet for patients and clinicians, showed no
significant differences between intervention and control
groups for pain levels [44]. However, the intervention
group did show some benefit in pain levels; they reported
less pain related to strenuous activity at follow-up
(d = 0.4253 [0.054–0.7966] p B 0.05) [44].
There is no definitive evidence as to whether PROMs
have an impact on health status, with only some studies
showing significant differences. Studies showed no effect
on patient satisfaction. Additionally, no studies examined
adverse effects on patient outcomes.
Discussion
Thirteen studies were identified and synthesised in order to
explore the potential impact on the process and outcome of
health care of implementing PROMs into routine clinical
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practice for non-malignant pain. Five areas of potential
impact were identified and organised into three stages of
treatment.
The synthesis indicated that PROMs may have some
impact during the initial consultation process. Clinicians
mostly believe the use of PROMs contributes in some way
to the assessment of the patient with a purpose to under-
standing a patients’ pain [33–37, 39]. This finding cor-
roborates a previous systematic review, which found that
PROMs impacted the assessment of patients through acting
as a screening tool and improving diagnosis [16].
PROMs were thought to affect the initial consultation
through goal setting with the patient and decision-making
for the course of treatment for a patient [33, 34, 36–38, 40].
This construct was assessed as high confidence because of
moderate methodological limitations, with no concerns
about coherence and adequacy. Another previous system-
atic review, examining qualitative literature on clinicians’
experiences of using PROMs, also identified that clinicians
believed PROMs have potential to impact planning care
and joint decision-making [17]. Whilst this review was not
focused specifically on pain and examined more broadly
the use of PROMs in clinical practice, these findings sug-
gest that PROMs may have an impact on shared decision-
making and treatment planning, not only in the treatment of
non-malignant pain but also in other populations.
Results from qualitative literature identified that during
the treatment process, clinicians and patients felt the use of
PROMs had influence on the therapeutic relationship,
through patient engagement and communication
[33–37, 39]. This finding corroborates and extends the
previous qualitative systematic review by Boyce et al. [17],
finding that clinicians felt PROMs enhanced communica-
tion. A few quantitative studies contradicted these views,
with surveys indicating that clinicians do not feel PROMs
contribute to the therapeutic relationship or patient
engagement [35, 39]. It is important to acknowledge that
these results may be mutually compatible; although the
results suggest that many clinicians feel PROMs influence
the patient–clinician interaction and relationship, others
may not have experienced this or feel this is the case.
Further research is needed to explore why clinicians differ
in their perceptions of PROMs; such work may help
explain why PROMs do not always influence outcomes in
trials.
There were also mixed findings on clinicians’ views
about using PROMs to evaluate treatment and change
treatment plans. Similarly, Greenhalgh and Meadows [15]
discussed how only some clinicians within four included
studies used the information from PROMs to change the
treatment and care of their patients. Within our synthesis,
many clinicians expressed that they used PROMs in this
way [35, 37, 38, 40]; however, due to the lack of coherence
and methodological limitations of the included studies,
there is low confidence in this construct.
Using the qualitative literature from this synthesis to add
the current knowledge in this area, it is important to note
that some clinicians were concerned about the objectivity
of data being provided [38]. Additionally, when un-vali-
dated PROMs are used their sensitivity to change and
reliability are questionable, validated PROMs are essential
if they are to track patient progress accurately, especially if
results are being used to evaluate and change treatment
plans.
Specific examples of modifying treatment discussed in
the literature were changing medication and referrals to
other clinicians. Despite a few clinicians believing that
PROM data may aid medication decisions, there were
conflicting results on medication use. Two studies reported
small changes to medication use [41, 42], although other
results were non-significant [39, 43, 44]. Results also
suggested that although some clinicians felt the use of
PROMs contributed to referrals [34, 39], it did not have
any impact [39, 43]. A previous review also identified
seven studies which indicated that PROM feedback to
clinicians did not statistically increase referrals to clini-
cians and healthcare services; however, a further six studies
did show a statistical increase [16]. These conflicting
results indicate that there is currently a lack of under-
standing surrounding the full processes by which PROMs
may influence referrals, and there may be additional vari-
ables that influence the referral process; further analysis
should be undertaken to explore this area.
There is also conflicting evidence showing PROMs
impact on patient outcomes. The results from this review
showed limited to no improvement in pain levels and no
significant improvement on patient satisfaction
[39, 42, 44, 45]. Boyce and Browne [48] and Ravaud et al.
[45] reviewed the usefulness of providing group-level
feedback of PROMs to clinicians and included studies from
various clinical practices and patient populations; patient
populations that saw improvements were those with liver
disease, and patients in mental health and oncology set-
tings. These results may not be generalisable across study
populations to include patients with non-malignant pain.
Due to major concerns about the coherence of the data,
substantial concerns over the richness of the data provided,
and methodological limitations, there is very low confi-
dence in this review construct. Although PROMs were
hypothesised to impact pain levels, no studies investigated
the impact on pain hypervigilance. If PROMs increase an
awareness of pain and this is associated with pain catas-
trophising and hypervigilance, this could stimulate avoid-
ance behaviours which may negatively impact patients’
health-related quality of life [46]. This is an area for future
research.
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This review synthesised a diverse body of evidence in
accordance with CIS methodology. This generated an
understanding of the complexity of PROMs, incorporating
multiple perspectives. Due to the heterogeneity of the study
designs, and small sample of papers, it is impossible to run
sub-group analyses. For example, not all studies detailed
whether patients had acute or chronic pain, two studies
included both medical and surgical patients, and some
studies employed a mix of validated and non-validated
PROMs.
Previous researchhas been conducted to assesswhich style
of PROMis themost precise tomeasure clinical pain intensity
[47]. It should be acknowledged that within clinical practice,
clinicians may use the tool they deem the most relevant and
appropriate for specific patients, as well as considering vali-
dation [34]. Therefore, studies using non-validated PROMs
were included in this review to reflect the use of PROMs in
clinical practice. As there is no current literature on the most
effective method to implement and use PROMs in clinical
practice for non-malignant pain, all measures, populations,
settings, and perspectives were eligible for review. Finally,
barriers to successful implementation, such as clinician
knowledge and education, organisation support, selection of
outcome measure, and application of PROMs, were deemed
beyond the scope of the review [26]. However, these are
important issues which need to be addressed in future
research to evaluate the impact of PROM use.
Conclusion
The synthesis provided preliminary evidence to suggest
that PROMs may be having some impact and that some
clinicians and patients believe they could be useful in the
treatment of pain. PROMs potentially impact clinical
practice throughout the treatment process, through assess-
ment of patients, decision-making, therapeutic relationship,
tracking progress and evaluating and changing treatment,
and potential implications for outcomes. As there is cur-
rently a lack of clear evidence from the literature, it is
premature to make definitive recommendations for how
PROMs could be used in non-malignant pain. All of the
constructs emerging from the synthesis would benefit from
more exploration and further focused research. Further pre-
clinical research needs to develop the theoretical basis for
PROM use in treatment of non-malignant pain, to describe
and predict how PROMs work. A better understanding of
potential effects and mechanisms will aid the generation of
hypotheses to evaluate more effectively the role of PROMs
in clinical practice for non-malignant pain. Future research
should evaluate the clinical and psychosocial consequences
of using PROMs and associated mechanisms, through
randomised controlled trials and process evaluations.
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Informing practice
Patient-reported outcome measures 
are increasingly being used to collect 
patient outcomes on a routine basis in 
healthcare. This article will overview 
how patient-reported outcome 
measures were developed, their 
current use in clinical practice and will 
discuss the impact they may have 
when used within treatment of non-
malignant pain.
What are patient-reported 
outcome measures?
‘Patient-reported outcome measures’ 
(commonly abbreviated to PROMs) is an 
umbrella term for standardised 
instruments and questionnaires collecting 
data on patients’ perceptions and views 
about their health. When completed, they 
typically produce a numerical score.1–7 
PROMs can be used to measure 
constructs of health, health status, 
quality of life and quality of care, as well 
as the processes, structures and 
outcomes of care.5,8,9 PROMs capture 
patient views, feelings and subjective 
experiences unlike traditional methods 
such as biophysical measures.10
The development of PROMs were 
initially devised for use within health 
research, especially randomised-
controlled clinical trials (RCTs).11 
Traditionally, health has been measured 
using negative end-points, such as 
mortality, or through assessing biological 
factors, these are an objective approach 
of measurement to quantify health.12 
However, it was acknowledged that these 
traditional measures may not provide a 
comprehensive record of patient 
experience of illness and treatment, 
highlighting a need for progression to 
other outcome measures.13,14 Although 
the quantification of biological features is 
associated with patient experience, non-
biological factors are also important 
aspects of patient outcomes, as well as 
playing a fundamental role in influencing 
patient outcomes.14 This led to the 
development of general health measures 
to be used within RCTs that assessed 
and quantified the many facets to health 
and illness.12
Why use PROMs in clinical 
practice?
The use of outcome measures was 
incorporated into clinical practice as 
patients’ subjective views were deemed 
as valuable information to evaluate 
healthcare as well as assessing the 
efficacy of conventional medical 
treatment.11,15 In the early 1990s, PROMs 
were used in three main ways within 
clinical practice, to increase knowledge 
over disease trajectories, evaluate the 
effectiveness of treatment on individual 
patients and assess the quality of the care 
provided.11 These outcomes were thought 
to be intrinsically linked to processes of 
providing quality healthcare, and so 
PROMs were used to inform clinicians 
about health management and aid the 
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development of treatment plans.11,16
The National Institute for Clinical 
Excellence (NICE) stated that the 
collection of patient views may enable 
realistic interpretations of the evidence 
during appraisal of medical, surgical and 
therapeutic technologies, diagnostic 
techniques, pharmaceuticals and health 
promotion activities.17 PROM data were 
suggested to provide an insight into the 
effectiveness, appropriateness and 
acceptability of the technology, as well as 
the impact of a health technology on 
patients’ physical or psychological 
symptoms, disability, functioning and 
overall quality of life. A report in 2005 by 
Appleby and Devlin3 for the Kings Fund 
acknowledged a shift from measuring 
healthcare to examining quality and 
performance from the perspective of the 
patient, recognising that patient views 
are vital to their care. Within the National 
Health Service (NHS), routine 
measurement was suggested to have 
two main uses: to provide information on 
health of patients and any health gains 
from treatment and additionally could be 
useful in allocating resources, priority 
setting and future planning of the NHS.3
The NHS created a report in 2008, 
highlighting the importance of using 
PROMs to measure patient’s perspective 
of effectiveness of care.1 In 2009, a new 
Standard NHS Contract for Acute 
Services was introduced, in accordance 
with this guidance, all licensed providers 
of Unilateral Hip replacements, Unilateral 
Knee replacements, Groin Hernia Surgery 
or Varicose Vein Surgery funded by the 
NHS are expected to invite patients to 
complete a pre-operative and post-
operative PROMs questionnaire. Thus, 
from origins in clinical research by 2009, 
PROMs had become part of routine 
clinical practice in parts of the NHS.
What impact do PROMs have in 
clinical practice?
The use of PROMs in clinical practice 
has triggered research to identify what 
impact(s) this new practice might have 
on the process of care and subsequent 
patient outcomes.
An early review, conducted by 
Greenhalgh and Meadows,18 aimed to 
assess current evidence by examining 
RCTs exploring the use of PROMs in 
routine clinical practice. The authors found 
a limited amount of evidence suggesting 
that using PROMs may positively 
influence the detection of psychological 
problems and facilitate communication 
between clinicians and patients.18
A number of other reviews have since 
assessed the impact of using PROMs in 
clinical practice, examining evidence from 
controlled trials and RCTs. As a result of 
claims that PROMs could provide 
additional information to clinicians and 
improve patients care, Espallargues and 
Valderas19 conducted a systematic review 
assessing the effectiveness of providing 
feedback on PROMs to clinicians. The 
review included 21 RCTs examining the 
provision of patients’ health status to 
clinicians. The authors concluded that the 
impact of providing feedback on PROMs 
to clinicians was unclear but that PROM 
use may modify elements of the 
healthcare provided through increased 
diagnosis of conditions and use of health 
services.19
Reviews have also focused on specific 
areas of healthcare settings or conditions. 
Many empirical studies have focused on 
oncology and the impact of adopting 
PROMs for patients, clinicians and 
healthcare organisations. A recent review 
examined whether the use of PROMs in 
active anticancer treatment was 
associated with patient outcomes, health 
service outcomes and processes of 
care.20 The review included RCTs and 
non-randomised studies where PROM 
data were sent to clinicians or patients to 
improve patient care. The results were 
narratively synthesised and effect sizes 
estimated for some outcomes. Use of 
PROMs in oncology settings was found to 
be associated with increased supportive 
care, improved symptom control and 
patient satisfaction.20 However, the 
reviewers concluded that there were 
limited significant findings with small effect 
sizes and additional research was needed.
An additional area of interest has been 
the use of PROMs within psychiatric 
settings. Gilbody et al.21 conducted a 
review to assess how measuring health-
related quality of life (HRQoL) could 
improve the quality of psychological care 
in psychiatric and non-psychiatric 
settings, and for those with common 
mental disorders. RCTs and quasi-
randomised trials were included in the 
review and results pooled using a 
random effects model. The reviewers 
concluded that there was limited 
evidence to support the use of PROMs in 
clinical practice in these settings, with no 
overall difference in treatment outcome 
and limited evidence suggesting 
improvement in patient satisfaction.21
Another review examined qualitative 
research on clinicians’ experiences of using 
PROMs.8 Authors used thematic analysis 
to synthesise 16 studies. The analysis 
raised issues on the practicalities of 
collecting data, clinicians’ values of PROM 
data and how clinicians made sense of the 
information provided. Additionally, one 
theme stated that some clinicians viewed 
PROMs to have the potential to impact on 
the processes of care, such as influencing 
communication, shared decision-making 
and planning care.8
Why use PROMs in the 
treatment of non-malignant 
pain?
Recently, we conducted a systematic 
review on implementing PROMs in 
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clinical practice in non-malignant pain, 
such as rheumatoid arthritis, back pain 
and surgical pain, aiming to identify the 
potential impact(s) of implementing 
PROMs in routine clinical practice on the 
process and outcome of healthcare for 
non-malignant pain. The systematic 
review identified 13 eligible studies. The 
synthesis of results suggested that 
PROMs may be included in the initial 
consultation to assess patients, and for 
decision-making regarding the patients 
care. During the course of the patient’s 
treatment, PROMs can be used to track 
the progress of a patient, evaluate the 
current treatment and change the course 
of care if required. The use of PROMs is 
also thought to influence the therapeutic 
relationship between patient and 
clinician. Post-treatment, PROMS may 
also have a direct influence on other 
outcomes, such as pain and patient 
satisfaction. Due to the weaknesses in 
quality of studies, and a lack of 
generalisability, it is not currently possible 
to provide a comprehensive 
understanding of how PROMs have an 
impact in clinical practice for pain. The 
empirical literature to date produces a 
general picture of the potential impact 
PROMs may have throughout the 
treatment process.
Furthermore, theoretical literature 
suggests that PROMs initiate several 
processes which may influence 
outcomes. PROMs can be used to 
assess the impact of disease, injury or 
specific symptoms from the patient’s 
perspective.22 This may increase clinician 
knowledge surrounding patients’ pain 
and the impact it may have. PROMs are 
thought to provide data for discussion 
and facilitate communication between 
the patient and clinician.11,18,23 The 
measures can enable patients to 
communicate any needs or concerns 
they may have. This enables clinicians to 
identify any patient education need and 
prescribe specific support and tailored 
education or counselling. In this respect, 
the identification of problems may reduce 
the number of questions to be asked by 
the clinician, shortening the patient 
history examination and leaving more 
time for treatment or discussion of 
treatment options. However, there is also 
the potential for PROMs to have adverse 
effects; asking patients to regularly 
monitor and report on their pain could 
lead to hypervigilance and increase 
avoidance behaviours, negatively 
impacting quality of life.
PROMs may additionally facilitate the 
provision of individualised patient-
centered care.18 Data available from 
PROMs enable both the clinician and 
patient to identify and prioritise key 
patient issues, with PROMs providing 
information on what is the most 
troublesome or the biggest priority for 
treatment. Additionally, improved 
communication may further lead to 
greater patient satisfaction.18,19,23
PROMs are also used to monitor 
treatment response.19 PROM scores 
provide the means to assess the effect of 
treatment, understand patients’ progress 
and identify if the treatment plan is 
appropriate. Identification of problems, 
monitoring of changes and discussion of 
treatment options through PROMs data 
can assist clinicians’ decisions 
surrounding changing treatment or 
providing additional treatment.4,18,19,22 
Clinicians may change treatment, 
prescribe drugs, change or reduce 
medication, order further tests or provide 
additional advice on self-management. 
Through enhanced communication, 
individualised tailored advice and 
increased patient satisfaction, patients’ 
self-efficacy may improve, increasing the 
likelihood of behaviour change, 
adherence to treatment or enhancing 
their ability to self-manage their health.22
Conclusion
PROMs may potentially affect the process 
and outcomes of patient care when used in 
the treatment of non-malignant pain. The 
research base evaluating the use of 
PROMs in routine clinical practice is 
relatively new with an underdeveloped 
theoretical basis for their use. Overall, the 
research suggests that PROMs may lead to 
improvements clinically and psychologically 
for patients. However, as the findings 
across studies are not consistent and the 
mechanisms through which PROMs 
operate have not been established, further 
research in this area is needed.
Acknowledgements
The authors thank Professor George Lewith 
and Dr David Newell. This study forms part 
of MH’s PhD project funded by the 
University of Southampton, the Anglo-
European College of Chiropractic, the 
Royal College of Chiropractors and 
Southampton Complementary Medicine 
Research Trust.
References
 1. Department of Health. Guidance on the Routine 
Collection of Patient Reported Outcome Measures 
(PROMs). London: Department of Health, 2008.
 2. Devlin N, and Appleby J. Getting the Most Out of 
PROMs: Putting Health Outcomes at the Heart of 
NHS Decision-Making. London: The King’s Fund, 
2010.
 3. Appleby J, and Devlin NJ. Measuring NHS 
Success: Can Patients’ Views on Health Outcomes 
Help to Manage Performance? London: King’s 
Fund, 2005.
 4. Valderas JM, Kotzeva A, Espallargues M, et al. The 
impact of measuring patient-reported outcomes in 
clinical practice: A systematic review of the 
literature. Quality of Life Research 2008; 17:  
179–93.
 5. Dawson J, Doll H, Fitzpatrick R, et al. The routine 
use of patient reported outcome measures in 
healthcare settings. BMJ (Clinical Research Ed) 
2010; 340: c186.
 6. McKenna SP. Measuring patient-reported 
outcomes: moving beyond misplaced common 
sense to hard science. BMC Medicine 2011; 9: 86.
 7. Fitzpatrick RM, Davey C, Buxton MJ, et al. 
Evaluating patient-based outcome measures for 
use in clinical trials. Health Technology Assessment 
(Winchester, England) 1998; 2: i–iv.
 8. Boyce MB, Browne JP, and Greenhalgh J. The 
experiences of professionals with using information 
from patient-reported outcome measures to 
improve the quality of healthcare: a systematic 
review of qualitative research. BMJ Quality & Safety 
2014; 23: 508–18.
 9. Bausewein C, Daveson B, Benalia H, et al. 
Outcome Measurement in Palliative Care The 
Essentials. UK: PRISMA, 2011.
 10. Gilbody SM, House AO, and Sheldon TA. Outcome 
Measurement in Psychiatry: A Critical Review  
of Outcomes Measurement in Psychiatric 
14_PAN648877.indd   81 02/06/2016   7:19:17 PM
82 Pain News l June 2016 Vol 14 No 2
Reconceptualising patient-reported outcome measures: what could they mean for your clinical practice?  
Informing practice
Research and Practice. York: University of  
York, 2003.
 11. Greenfield S, and Nelson EC. Recent 
developments and future issues in the use of 
health status assessment measures in clinical 
settings. Medical Care 1992; 30: MS23–41.
 12. Sackett DL, Chambers LW, Macpherson AS, et al. 
Development and applications of indexes of health – 
General methods and a summary of results. 
American Journal of Public Health 1977; 67: 423–8.
 13. Fries JF. The assessment of disability: from first to 
future principles. British Journal of Rheumatology 
1983; 22: 48–58.
 14. Fries JF. Toward an understanding of patient 
outcome measurement. Arthritis & Rheumatism 
1983; 26: 697–704.
 15. Fitzpatrick RM, Bury M, Frank AO, et al. Problems 
in the assessment of outcome in a back pain clinic. 
International Disability Studies 1987; 9: 161–5.
 16. Nelson EC, and Berwick DM. The measurement of 
health status in clinical practice. Medical Care 
1989; 27(3): S77–90.
 17. National Institute for Clinical Excellence (NICE). 
Guide to the Methods of Technology Appraisal. 
London: NICE, 2004.
 18. Greenhalgh J, and Meadows K. The effectiveness 
of the use of patient-based measures of health in 
routine practice in improving the process and 
outcomes of patient care: A literature review. 
Journal of Evaluation in Clinical Practice 1999; 5: 
401–16.
 19. Espallargues M, Valderas JM, and Alonso J. 
Provision of feedback on perceived health status to 
health care professionals: a systematic review of its 
impact. Medical Care 2000; 38: 175–86.
 20. Kotronoulas G, Kearney N, Maguire R, et al. What 
is the value of the routine use of patient-reported 
outcome measures toward improvement of patient 
outcomes, processes of care, and health service 
outcomes in cancer care? A systematic review of 
controlled trials. Journal of Clinical Oncology 2014; 
32: 1480–501.
 21. Gilbody SM, House AO, and Sheldon T. Routine 
administration of Health Related Quality of Life 
(HRQoL) and needs assessment instruments to 
improve psychological outcome – A systematic 
review. Psychological Medicine 2002; 32:  
1345–56.
 22. Marshall S, Haywood K, and Fitzpatrick R.  
Impact of patient-reported outcome measures  
on routine practice: a structured review. Journal  
of Evaluation in Clinical Practice 2006; 12: 559–68.
 23. Boyce MB, and Browne JP. Does providing 
feedback on patient-reported outcomes to 
healthcare professionals result in better outcomes 
for patients? A systematic review. Quality of Life 
Research 2013; 22: 2265–78.
¾ Keep us informed 
 
 
How to amend your membership details on our new 
website? 
 
To check or amend your details, you need to sign-in to 
your Online Account.  
 
Once signed in, click on My BPS and then My Account.  
Here you will see Update Details, Change Password and 
Change Email Preferences.    
When you have made your updates, please click Submit. 
14_PAN648877.indd   82 02/06/2016   7:19:18 PM
	81	
Paper	3.	Who	will	get	better?	Predicting	clinical	outcomes	in	a	
chiropractic	practice	 
	
Author's personal copy
ORIGINAL PAPER
Who will get better? Predicting clinical
outcomes in a chiropractic practice
D. Newell a,*, J. Field b,1
aAnglo-European College of Chiropractic (AECC), 13—15 Parkwood Road, Bournemouth, BH5 2DF, UK
bBack2Health 2 Charles Street, Petersfield Hants, UK
Received 9 September 2007; received in revised form 1 October 2007; accepted 5 October 2007
Clinical Chiropractic (2007) 10, 179—186
intl.elsevierhealth.com/journals/clch
KEYWORDS
Clinical predictors;
Prospective cohort;
Chiropractic practice;
Clinical outcomes;
Prognosis
Summary
Objective: To determine if any characteristics exist in baseline data collected from
chiropractic patients attending a private chiropractic practice that might predict
success with chiropractic treatment.
Design: Prospective cohort study.
Subjects: Seven hundred and eighty-eight patients with low back pain (LBP) eligible
for chiropractic treatment attending a private chiropractic clinic.
Methods: Baseline Bournemouth Questionnaire (BQ) scores were collected together
with patient gender and duration of symptoms. Outcomes were BQ scores and Patient
Global Impression of Change (PGIC) scores at 4 and 12 weeks. Patients were cate-
gorised as ‘better’ if they chose the top two items of the scale. Odds ratios (OR) were
calculated to detect potential predictors of outcome.
Results: Baseline BQ scoreswere higher in acute patientswith females tending to score
higher particularly in depression. Around 74% of patients get better at 4 weeks with a
statistically and clinically significant drop of 27 points on the BQ. Further improvement
wasminimal up to 12weeks. Having low back pain for less than 4weeks reduced the risk
of poor recovery at 4 and 12 weeks [OR 0.56 (95% CI 0.36—0.88) and 0.41 (95% CI 0.26—
0.67)]. In this group low depression scores were also associatedwith better outcomes in
male patients [OR 0.1 (95% CI 0.01—0.55)] while low social disability scores were
associated with better outcomes in females [OR 0.1 (95% CI 0.01—0.94)].
Conclusion: Different subgroups of LBP patients that are likely to succeed with
chiropractic intervention can be identified using routinely collected data in a chir-
opractic practice.Duration of symptoms, foundhereas a predictor, is in agreementwith
other larger studies although some predictors are unique to this practice population.
Further research is needed exploring the possible differences between patients with
different duration of other conditions and the potential influence of gender.
# 2007 The College of Chiropractors. Published by Elsevier Ltd. All rights reserved.
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Introduction
The question as to whether chiropractic interven-
tion in musculoskeletal conditions such as low back
pain (LBP) has any beneficial effect has been well
documented. Presently, large randomised con-
trolled trials (RCTs) from a number of countries tend
to agree that it does, particularly with respect to
acute low back pain, and this is reflected in the
numerous reviews and clinical guidelines pertaining
to the use of spinal manipulative therapy (SMT) in
these conditions.1—3 RCTs were developed to test
the administration of drugs, most commonly against
placebo, blinding both the patient and practitioner
as to which is actually administered. A well exe-
cuted RCT can demonstrate high internal validity,
i.e. control for confounding variables that may
affect the clinical outcome. Results from these
designs are held up as best evidence in showing
whether an intervention is responsible for beneficial
outcomes in the patient. However, there has been
considerable discussion on the limitations of this
design for investigating physical interventions such
as chiropractic, not least because of the great
difficulty in blinding the patient and, arguably more
relevant, the practitioner as to the intervention.4,5
Other issues concern the development of convincing
placebo representations of SMT6,7 and, as a result,
most trials of chiropractic treatment have chosen
comparison between two or more alternative inter-
ventions.
Despite attempts to address these limitations,
RCTs remain compromised in the investigation of
patients choosing to attend a chiropractic clinic
with a bad back. Indeed, the results from RCTs seem
to consistently produce small effects in comparison
with alternative interventions1,3,8 while chiroprac-
tors in their clinics often report more dramatic
effects on their patients.
There are likely to be a number of reasons under-
lying this apparent paradox, including the fact that
statistical differences of group mean values used to
measure outcomes for chiropractic patients are
only concerned with populations and tell us nothing
of the individual’s experience. To gather these
data, other paradigms are needed as have been
highlighted previously.9 However, a key factor
underlying the rather equivocal results generated
by RCTs investigating physical interventions is that
LBP is not a homogeneous condition.10 When inclu-
sion criteria for RCTs assume some degree of homo-
geneity, in reality a study most probably contains a
number of subgroups, some of which get dramati-
cally better with treatment, some of which improve
marginally and some not at all or even get worse.
Averaging these effects over the whole group may
very well result in small effects and equivocal
findings.11
The task then is to find subgroups that may
respond differently to intervention. Clearly, being
able to identify a priori which patients may or may
not do well with SMT is very desirable. This has been
attempted in the past using cluster analysis.12 How-
ever, despite having identified subgroups, validation
of these groups as responding or otherwise to treat-
ment remains unfulfilled.
The prospective cohort or case—control study
can explore associations between exposures to risk
and causal outcomes. These outcomes may con-
stitute successful resolution of back pain while the
risks can be, amongst others, clinical or demo-
graphic (for example, being male or having back
pain for more than 4 weeks). This allows for the
analysis of variables that may potentially predict
treatment success or failure. One advantage of this
sort of study is that it observes patients presenting
at clinical practice and does not require experi-
mental intervention, potentially increasing the
external validity (generalisability to the wider
chiropractic patient population). Other spin-offs
include the collection of data by practitioners,
allowing characterisation of their patient base.
Use of this information may allow simple audit-
style investigation into patient groups in a more
rigorous way. This type of practice based research
is invaluable for the individual practice but can
also contribute to the wider research base in a
pragmatic and relevant manner. A number of
research groups using this design have identified
characteristics that appear to predict outcomes
with treatment in populations of LBP patients.13—
16 Amongst these, duration of the condition
appears a robust and frequent predictor of out-
come. In addition, some studies point to gender as
potentially predictive and demonstrate differ-
ences in the way that males and females respond
to episodes of back pain.17 However, as Leboeuf-
Yde et al.15 have highlighted, generalisation to
other chiropractic patient populations, particu-
larly in other countries, must be done with caution
as the possibility exits that characteristics that
predict in one clinical population may not do so
in another. In this context, the current investiga-
tion examined routinely collected data from a
private chiropractic practice in the UK using data
from the Bournemouth Questionnaire (BQ) and
Patient Global Impression of Change (PGIC) scores
as indicators of the resolution of patients’ condi-
tions. We asked the question ‘Can we predict who
will get better with chiropractic treatment with
particular focus on duration of the condition and
gender?’
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Method
Subjects
Routine clinical data were collected in a large
private chiropractic practice in the UK over a 9-
month period between January and September
2006. A system was put into place to collect
information from patients at their initial presen-
tation and again 4 and 12 weeks later. Those
patients who ticked a box for LBP at presentation
and consented for information to be collected
were included in this data set. The first informa-
tion was obtained from the patient in reception
and subsequent sets by either post or web/email
forms. The initial information gained was from the
Bournemouth questionnaire. This was chosen
because previous studies had shown it to be spe-
cific, sensitive and reproducible for much of the
range of complaints seen in a chiropractic set-
ting.18 Other related data, including gender and
duration of condition, were also collected at the
first consultation. These scores then constituted
baseline data.
Outcomes
Outcome data were collected via BQ scores and a
PGIC scale.19 This consisted of seven items.
1. No change (or condition has become worse).
2. Almost the same, hardly any change at all.
3. A little better, but no noticeable change.
4. Somewhat better, but the change has not made
any real difference.
5. Moderately better and a slight but noticeable
difference.
6. Better and a definite improvement that has made
a real and worthwhile difference.
7. A great deal better, a considerable improvement
that has made all the difference.
Patients responding positively to the last two of
the items on this scale were categorised as ‘better’.
These data were collected at 4 and 12 weeks after
the initial consultation.
Descriptive analysis
Analysis consisted of statistical description of the
data, both from the sample as a whole and com-
paring those patients who did and did not get
better. This analysis was extended through addi-
tional analysis by gender and duration of the con-
dition.
Regression analysis
Single item multinomial logistic regression and
adjustment for other significant items was carried
out to reveal potential predictors from patient
characteristics and BQ items, dichotomised using
the 50th percentile value of the group item scores
to define low and high categories. This analysis was
also carried out for gender and duration subgroups.
Analysis was carried out using SPSS v.15.
Results
Seven hundred and eighty-eight subjects completed
the short form BQ at baseline. Of these, 79% com-
pleted the BQ and the PGIC scale at 4 weeks into
treatment and 74% at 12 weeks.
Baseline characteristics
Table 1 shows the median BQ scores for each of the
seven items for the cohort as a whole and within
gender and duration subgroups (<4 weeks,<4 weeks
but recurring from prior episode (s),>4 weeks). The
proportion of subjects falling into these groups is also
shown. As a group, most of the BQ scores fall around
the centre of the 10-point scale in the majority of
items apart from depression, whose median score is
at the lower end of the scale. The distribution of
these scores broadly follows those shown pre-
viously.20 This pattern is repeated within gender
and duration subgroups. Within subgroup compari-
sons significant differences in baseline scores
emerged. Anxiety and depression scores were higher
in females at baseline with depression markedly so,
the median score being double that of the male
group. In addition, all baseline BQ scores were higher
in the more acute group (<4 weeks) compared with
the longer duration group (>4weeks), resulting in a 7
point higher total score in the acute patients com-
pared with the more chronic cohort. The proportions
of subjects within subgroups were broadly similar,
with a slightly higher number of females and those
having LBP for >4 weeks in the population overall.
These differences were statistically insignificant.
Table 2 shows baseline BQ scores for male and
females falling within the three duration subgroups.
Generally females in the acute group have the high-
est scores differing significantly from males with
increased anxiety and depression scores. In addi-
tion, this group of females displayed highly signifi-
cant increased scores compared to the females in
the longest duration group. This pattern was also
seen in males but to a lesser degree. Of note is the
persistence of significantly higher depression scores
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in females with longer duration conditions com-
pared with the males in this group.
Outcomes
In common with other studies, the BQ scores of the
whole cohort fall dramatically with time, with a 27-
and 29-point drop in the total score at 4 and 12
weeks, respectively (Table 3). Few BQ items show
further significant drops from 4 to 12 weeks and,
where these are present, do not represent clinical
significance.19
Of note is the increase in total BQ scores in the
more chronic group from 4 to 12weeks in comparison
to the remaining duration groups where total BQ
scores fall. Outcomes were also measured using
the PGIC scale and the proportion of subjects falling
into categories of ‘better’ and ‘not better’ are shown
in Table 4. As a cohort, the majority of subjects
reported being better both at 4 and 12 weeks (73.8
and 74.4%, respectively). A similar but not identical
pattern was seenwhen the data were subgrouped for
gender, with females reporting slightly less improve-
ment at both 4 and 12 weeks. However the propor-
tions of subjects reporting improvement were
markedly different between groups based on dura-
tion of condition. Here, the proportion of individuals
with poor outcomes increased as the condition
became more chronic. This resulted in 12% more
individuals in the chronic group reporting poor out-
come at 4weeks compared to themore acute cohort.
This figure rose to 16.5% at 12 weeks.
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Table 1 Baseline characteristics of all subjects (n = 788)
Cohort Female Male <4 weeks <4 weeks R >4 weeks
BQ scores
Pain 6 (4, 8) 6 (5, 8) 6 (4, 8) 7 (5, 8) 7 (5, 8) 6 (4, 7)zz
Disability ADL 6 (4, 8) 6 (4, 8) 6 (4, 8) 7 (4, 8) 6 (4, 8) 5 (3, 7)zz
Disability SOC 6 (3, 8) 5 (3, 8) 6 (3, 8) 6 (4, 8) 6 (4, 8) 5 (2, 7)zz
Anxiety 5 (3, 8) 6 (3, 8) 5 (3, 7) * 6 (4, 8) 5 (3, 8) 5 (3, 7)zz
Depression 3 (1, 6) 4 (1, 7) 2 (0, 5) ** 4 (1, 7) 3 (1, 6) 3 (1, 6)z
FAB 5 (3, 8) 5 (3, 8) 5 (2, 8) 6 (4, 8) 5 (2, 8) 5 (2, 7)zz
LOC 5 (3, 7) 5 (3, 7) 5 (3, 7) 5 (4, 7) 5 (3, 7) 5 (3, 7)zz
Total 36 (25, 48) 37 (25, 49) 35 (25, 46) 40 (30, 51) 38 (26, 48) 33 (21, 44)zz
Group characteristics (%)
Duration
<4 weeks 31 28 36 — — —
<4 weeks R 28 29 27 — — —
>4 weeks 41 43 37 — — —
Gender
Female 52 — — 28 29 43
Male 46 — — 36 27 37
Values are medians (25th, 75th percentiles). Male versus female: *p < 0.01; **p < 0.001. <4 weeks versus >4 weeks: zp < 0.01;
zzp < 0.001. ADL = activities of daily living; SOC = social disability; FAB = fear avoidancebehaviour; LOC = locus of control; R = recurring.
Table 2 Baseline BQ scores by gender and duration
<4 weeks <4 weeks R >4 weeks
Female Male Female Male Female Male
Pain 7 (5, 8) 6 (4, 8) 7 (5, 8) 7 (5, 8) 6 (4, 7)zz 6 (4, 7)
Disability ADL 7 (5, 8) 6 (4, 8) 6 (3, 8) 6 (4, 8) 5 (3, 7)zzz 5 (3, 7)z
Disability SOC 7 (4, 8) 6 (4, 8) 5 (2, 7) 6 (5, 8) 5 (2, 7)zzz 5 (2, 7)z
Anxiety 6 (4, 8) 6 (3, 8) * 6 (3, 8) 5 (3, 7) 5 (3, 7)zz 4 (2, 6)z
Depression 5 (3, 7) 3 (0, 6) ** 4 (1, 6) 3 (1, 5) 3 (1, 6)zz 2 (0, 5) **
FAB 6 (4, 8) 6 (3, 8) 5 (3, 8) 6 (2, 8) 5 (2, 7)zzz 5 (2, 7)z
LOC 6 (4, 8) 5 (3, 7) * 5 (3, 7) 5 (3, 7) 5 (2, 7)zzz 5 (3, 7)
Total 42 (31, 52) 39 (29, 48) * 39 (21, 49) 38 (28, 47) 34 (21, 46)zzz 31 (21, 4)zz
Values are medians (25th, 75th percentiles). Male versus female: *p < 0.05; **p < 0.01. <4 weeks versus >4 weeks: zp < 0.05;
zzp < 0.01; zzzp < 0.001. ADL = activities of daily living; SOC = social disability; FAB = fear avoidance behaviour; LOC = locus of
control; R = recurring.
Author's personal copy
Predictors
Crude and adjusted odds ratio calculations based on
baseline demographics revealed significant risks
(Table 5). The risk of being categorised as ‘not
better’ at 4 and 12 weeks was more than halved
in those patients with condition duration of <4
weeks compared to >4 weeks. This factor remained
ostensibly unchanged after adjusting for gender. No
significant predictors were found for gender
although a reduced risk for males having poor out-
come at 4 weeks came close to significance.
Table 6 shows only significant ( p < 0.05) crude
odds ratios for dichotomised BQ items at 4 and 12
weeks. In the acute cohort (<4 weeks duration) four
potential BQ items predicted poor outcome at 4
weeks while none did so at 12 weeks. Here, low
scores for pain, both disability items and depression
resulted in lower risk of poor outcome.
Adjusting for all BQ items in this group resulted in
only low depression scores remaining as a significant
predictor [adjusted OR 0.30 (95% CI 0.11—0.79)].
In the additional duration groups, depression
remained as a predictor in the acute but recurring
condition group at 12 weeks. These predictors dis-
appeared after splitting cohorts into male and
female subgroups. On the other hand, all of the
predictors remained in the acute cohort when ana-
lysing males, and females separately but became
differentially split between the genders (Table 7). In
males, the low depression scores appeared impor-
tant in predicting low risk of poor outcome and
remained after adjusting for all BQ items [adjusted
OR 0.1 (95% CI 0.01—0.55)]. In females, low pain and
disability scores appeared to predict reduced risk of
poor outcome but, of these, only social disability
remained after adjusting for all BQ items [adjusted
OR 0.1 (95% CI 0.01—0.94)].
Discussion
Although efforts have been made to predict out-
come in other professions that employ manipula-
tion,13,21 studies have tended to use small cohorts
and, despite the likelihood that similarities exist,
there is also a possibility that the chiropractic
patient population may differ in important aspects.
The only large scale study of chiropractic patients
with LBP in this context has been the Nordic
Back Pain Subpopulation Program.15,16 The study
reported here is only the second in the UK that
has looked for predictors of improvement with chir-
opractic treatment. Generally, the baseline BQ
scores reflected values found in other studies using
this instrument18,19 although they were marginally
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higher than in the Nordic LBP Population. No marked
differences were seen between male and female
scores at baseline. However, subjects with LBP
duration shorter than 4 weeks scored significantly
higher BQ scores at baseline than those with a more
chronic presentation. A similar effect was noted in
patients categorised as having LBP for a minimum of
2 weeks (persistent LBP) as opposed to a maximum
of 2 weeks’ duration (non-persistent LBP), albeit
using a different outcome instrument.16 This rather
unsurprising finding, probably reflects the natural
course of this condition, with symptoms being much
worse nearer onset rather than later. With time,
scores such as pain are likely to reduce and there-
fore one may expect to find a reduction in some BQ
scores with longer duration. Leboeuf-Yde et al.15
have shown a significant regression to the mean
effect and it is likely that a similar phenomenon
underlies the differences between acute and
chronic scores in this study.
When gender is considered, generally females
scored higher than males at baseline, particularly
in the acute cohort. It has been reported previously
in a cohort of LBP patients that female patients
were more likely to display high pain behaviour and
to have had pain of a shorter but a more chronic
duration.17 Of note is the observation that depres-
sion scores are significantly higher in females from
both the acute and chronic cohorts. Other studies
have reported rather low scores for psychosocial
markers in the chiropractic population;22 however,
they did not specifically look at gender differences.
It is possible that the finding here is a unique
characteristic of this particular clinic’s population
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Table 5 Odds ratios for not better based on demographics (cohort)
Crude OR Adjusted OR (gender and duration)
4 weeks 12 weeks 4 weeks 12 weeks
Duration
<4 weeks 0.53 (0.34—0.83) ** 0.40 (0.25—0.65) ** 0.56 (0.36—0.88) * 0.41 (0.26—0.67) **
<4 weeks R 0.68 (0.44—1.04) 0.67 (0.43—1.04) 0.70 (0.46—1.07) 0.68 (0.43—1.07)
>4 weeks — —
Gender
Male 0.72 (0.49—1.03) 0.93 (0.63—1.36) 0.75 (0.52—1.08) 0.99 (0.67—1.45)
Female — —
R = recurring.
* p < 0.05.
** p < 0.01.
Table 6 Significant ( p < 0.05) crude odds ratios for not better at 4 and 12 weeks by duration
Dichotomised
BQ (low)
<4 weeks <4 weeks R >4 weeks
4 weeks 12 weeks 4 weeks 12 weeks 4 weeks 12 weeks
Pain 0.45 (0.21—0.94) ns ns ns ns 0.48 (0.23—1.0)
Disability ADL 0.35 (0.16—0.76) ns ns ns ns ns
Disability SOC 0.47 (0.22—0.99) ns ns ns ns ns
Anxiety ns ns ns ns ns ns
Depression 0.31 (0.14—0.69) ns ns 0.35 (0.14—0.90) ns ns
FAB ns ns 0.41 (0.20—0.81) ns ns ns
LOC ns ns ns ns ns ns
Total ns ns ns ns ns ns
ADL = activities of daily living; SOC = social disability; R = recurring; ns = not significant.
Table 4 Subjects reporting better/not better by gender or duration of condition
Cohort Male Female <4 weeks <4 weeks R >4 weeks
Better Not
better
Better Not
better
Better Not
better
Better Not
better
Better Not
better
Better Not
better
4 weeks 73.8 26.2 76.9 23.1 70.4 29.6 79.9 20.1 75.7 24.3 67.9 32.1
12 weeks 74.4 25.6 75.0 25.0 73.6 26.4 83.4 16.6 75.2 24.8 66.9 33.1
Values are percentages. R = recurring.
Author's personal copy
but further investigation may be warranted as to
potential gender differences in presenting charac-
teristics and/or outcomes in chiropractic patients.
For the whole cohort, duration of pain is a strong
predictor of both the 4- and 12-week outcome, with
patients of >4 weeks faring significantly worse than
those with a more acute duration. This is in agree-
ment with other studies13,15,22 although, surpris-
ingly, recent further analysis of the UK BEAM
study data failed to observe length of episode of
a predictor of outcome.23 Exploration within these
duration groups revealed a small number of predic-
tors from the BQ, particularly in the acute popula-
tion. Of these, only high depression remained as a
risk of poor outcome after treatment. Further ana-
lysis in this duration group, separating males and
females, revealed that the initial predictors in the
acute group were divided differently between the
sexes. However, of those significant predictors that
remained after treatment, only high depression
scores in males and high social disability scores in
females with less than 4 weeks’ duration, predicted
poor recovery at 4-week outcomes. In the only study
in the UK looking at psychosocial predictors of
chiropractic success, depression was not measured
and other psychometrics such as fear avoidance
behaviour (FAB) and anxiety were present in only
either one case or no cases, respectively.22
The presence of depression was also absent in the
Nordic Back Pain Population as a predictor using BQ
items,20 so it is not clear why it emerged in this
population as a predictor, particularly in males. On
the other hand, Dickens et al.17 have shown that
men with excessive pain behaviour show a trend
toward being more depressed, and a recent study
from the same group reported that psychosocial
factors including depression predicted poor out-
come in a cohort of chronic LBP patients attending
an orthopaedic outpatient clinic.24
The study presented here attempted to detect
predictors from data collected in a UK clinical prac-
tice. Based on limited previous results we focused
on duration of symptoms and gender subpopula-
tions.25 However, there are some clear limitations
to this study. Firstly, we analysed data collected as a
part of routine activity in a busy chiropractic clinic
and in this sense data was not collected to answer a
specific research question or within a particular
research design, although it broadly fulfils the cri-
teria of a prospective cohort study. These types of
designs tend to increase the external validity of a
study, and data from such a cohort is more likely to
be representative of the general population of chir-
opractic patients in the UK. On the other hand, the
outcomes reported here may be wholly or partly
reflective of the approach taken by a particular
individual or group of chiropractors and may be
different in other clinics. In addition, although large
numbers were included, this was only in one geo-
graphical location and so any conclusions are made
with these important facts in mind. This was exa-
cerbated by subgrouping, which further reduced
numbers and may have generated spurious signifi-
cance. Having said this, some interesting results
emerged from this population and may form the
basis of further investigation.
Conclusion
In this study, as in others, most chiropractic patients
get better. In general patients with shorter duration
of their condition are more likely to improve despite
scoring higher on baseline BQ items. In addition,
males with low depression and females with low
social disability scores also show a greater chance of
improving with chiropractic treatment. However,
questions remain as to whether this is directly as
a result of intervention, be it manipulation or the
modification of more psychosocial variables includ-
ing the placebo response, or as a result of the
natural history of the disease. It is likely that varying
portions of these components operate within differ-
ent subgroups of patients. The detection of sub-
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Table 7 Significant crude odds ratios for not better at 4 and 12 weeks in the <4 weeks duration cohort by gender
Dichotomised BQ (low) Male (n = 126) Female (n = 115)
4 weeks 12 weeks 4 weeks 12 weeks
Pain ns ns 0.20 (0.06—0.68) ns
Disability ADL ns ns 0.13 (0.04—0.51) ns
Disability SOC ns ns 0.10 (0.02—0.45) ns
Anxiety ns ns ns ns
Depression 0.23 (0.07—0.70) ns ns ns
FAB ns ns ns ns
LOC ns ns ns ns
Total ns ns ns ns
ADL = activities of daily living; SOC = social disability; R = recurring; ns = not significant.
Author's personal copy
groups within chiropractic patient populations is an
important and rather recent area of chiropractic
research. The question as to the efficacy of spinal
manipulation for musculoskeletal syndromes, parti-
cularly LBP, has been extensively studied within the
paradigm of the RCT, with generally positive, albeit
moderate results. A natural progression from this
point would be to ascertain who does or does not do
well. The detection of possible predictors that allow
the drawing out of different groups of patients is
imperative if research is to be able to advise practi-
tioners as to what management approaches work
best. Understanding which components to use and in
who they have an effect would allow more effective
targeting of treatment.
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Abstract
Background: In the last decade the sub grouping of low back pain (LBP) patients according to their likely
response to treatment has been identified as a research priority. As with other patient groups, researchers have
found few if any factors from the case history or physical examination that are helpful in predicting the outcome
of chiropractic care. However, in the wider LBP population psychosocial factors have been identified that are
significantly prognostic. This study investigated changes in the components of the LBP fear-avoidance beliefs
model in patients pre- and post- their initial visit with a chiropractor to determine if there was a relationship with
outcomes at 1 month.
Methods: Seventy one new patients with lower back pain as their primary complaint presenting for chiropractic
care to one of five clinics (nine chiropractors) completed questionnaires before their initial visit (pre-visit) and again
just before their second appointment (post-visit). One month after the initial consultation, patient global impression
of change (PGIC) scores were collected. Pre visit and post visit psychological domain scores were analysed for any
association with outcomes at 1 month.
Results: Group mean scores for Fear Avoidance Beliefs (FAB), catastrophisation and self-efficacy were all improved
significantly within a few days of a patient’s initial chiropractic consultation. Pre-visit catastrophisation as well as
post-visit scores for catastrophisation, back beliefs (inevitability) and self-efficacy were weakly correlated with
patient’s global impression of change (PGIC) at 1 month. However when the four assessed psychological variables
were dichotomised about pre-visit group medians those individuals with 2 or more high variables post-visit had a
substantially increased risk (OR 36.4 (95% CI 6.2-213.0) of poor recovery at 1 month. Seven percent of patients with
1 or fewer adverse psychological variables described poor benefit compared to 73% of those with 2 or more.
Conclusions: The results presented suggest that catastrophisation, FAB and low self-efficacy could be potential
barriers to early improvement during chiropractic care. In most patients presenting with higher psychological
scores these were reduced within a few days of an initial chiropractic visit. Those patients who exhibited higher
adverse psychology post-initial visit appear to have an increased risk of poor outcome at 1 month.
Background
Trials comparing physical therapies, including chiro-
practic, to other types of care have generally found
them to provide superior benefits for lower back pain
patients, but often only marginally [1,2]. It has been sug-
gested that this may, in part, be due to the presence of
subgroups of patients that together fulfil the inclusion
criteria of the study but react differently to treatment
[3,4]. Given this possibility, if it were feasible to identify
those patients presenting for treatment who are likely to
fail to improve with ‘standard’ care then alternative
management could be offered. It would also enable
through further clinical trials the potential of construct-
ing guidance for practitioners as to the best direction
that this alternative management may take [3]. The
importance of this line of enquiry is highlighted by the
Cochrane Collaboration who have referred to the ability* Correspondence: jonathanfield@me.com1Private practice. Back2Health, 2 Charles Street, Petersfield, Hants, GU32 3EH,
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to group back pain according to likely response to treat-
ment as the ‘Holy Grail’ of back research [5].
In a series of prospective trials looking for predictors
of outcome in chiropractic patients the ‘Nordic Back
Pain Sub-population Program’ examined 70 potential
baseline factors. Five were found to negatively influence
prognosis; total duration of LBP in the preceding year
(> 30 days), gender (being female), leg pain, concomitant
painful musculoskeletal complaints and receipt of social
benefit [6-10]. Studies in the United Kingdom also
found that duration of the presenting complaint and to
a lesser extent being female significantly influenced out-
come [4]. As with the Nordic studies nothing from the
physical examination was found to be associated with
differential outcomes, therefore suggesting that these
factors may be unimportant in predicting outcome dur-
ing a course of chiropractic management.
Studies using the general back pain population have
similarly identified few physical factors capable of
explaining why back pain in some individuals settles
quickly whilst in others develops into more chronic con-
ditions, often despite treatment. Psychological and social
influences however have been found to have significant
impact on response to treatment and the development
of chronicity. A range of cognitive and affective domains
have been linked to enduring back pain including beliefs
that back pain is inevitably negative, depression, anxiety,
catastrophisation (hopelessness, magnification and rumi-
nation regarding pain) and fear-avoidance beliefs
[11-14]. This had led to a call for these factors to be
taken into account alongside examination findings when
deciding on the management plan for all LBP patients
[15,16]. Early work that viewed LBP patients with higher
psychosocial factors as more likely to fail with physical
treatments has had success in identifying a subgroup
not responding to physiotherapy, and also had some
success when directing these to psychologically based
treatments [17-19].
Despite the significant predictive value of psychosocial
factors found in other patient groups, investigation of
these factors in chiropractic patients indicate they are of
less importance [20,21]. It has been suggested that this
may be because patients choosing to present to a chiro-
practor generally have lower levels of potentially adverse
psychological functioning [20].
Whilst few pre-treatment measures have yet been
found which influences outcome, Axen et al., [7] have
indicated that for patients presenting to chiropractors
with either acute or persistent lower back pain,
response to the first session of care is highly predictive.
Those not gaining any change after one session were
significantly less likely to report worthwhile benefit at
follow up.
Several models exist to explain the influence of non-
physical factors on the development of chronicity and
treatment resistance. Amongst the more widely investi-
gated is the fear-avoidance beliefs model introduced by
Lethem et al [22,23] and developed specifically to relate
to LBP by Vlaeyen et al. [24]. It has considerable sup-
port in the literature and has become the basis for treat-
ment protocols drawing on a cognitive-behavioural
approach [25,26]. This model suggested that an indivi-
dual’s behavioural response to LBP falls between the
extremes of getting on with all daily activities despite
the pain (confronting it), or avoiding all tasks that may
(in their mind) cause further pain or (re)injury. How-
ever, there have been criticisms regarding the quality of
evidence, and the underpinning relationship between
altered behaviour and disability has been called into
doubt by Pincus et al [27]. The restriction of activity by
the ‘avoiders’ is purported to predispose them towards
reducing fitness (disuse), depression, persisting pain and
increasing disability (Figure 1). The Fear avoidance
model as relates to LBP is made up of a number of
components including: back beliefs, catastrophising, fear
avoidance beliefs and self-efficacy
Some back pain patients hold the belief that there is
something inevitably negative about back pain, and in a
secondary analysis of the data from the BEAM UK [28]
study (comparing manipulation, exercise and GP care)
Underwood et al [29] reported that patients who held
negative back beliefs tended to have a poorer prognosis
than those who did not.
Catastrophising is considered to be an exaggerated
and negative orientation toward pain stimuli and pain
experience; individuals who catastrophise expect that
they will cause a new episode of pain or injury, thus
fuelling fear of motion [30,31]. Catastrophisation in back
pain patients has been seen to be both a significant and
independent predictor of response to treatment and
development of chronicity [31-33]. Within the fear-
avoidance model, catastrophising is postulated to affect
an individual by increasing fear of activity and possibly
increasing the risk of subsequent psychological distress
and depression.
The term fear-avoidance belief (FAB) refers to aber-
rant or excessive concerns individuals may hold regard-
ing the likelihood of their causing (re)injury by
performing activities. These beliefs are significant when
they cause people to change their activities (fear-avoid-
ance behaviour). FAB’s are seen to be predictive of out-
comes of care where these are measured by disability,
but not by severity of pain, [34-39]. Lower back patients
with high FAB’s have a poorer response to physical
treatments than those with less [28,35,40,41]. Fear of
movement may encourage LBP patients to tend towards
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avoidance of activity and thus enter the cycle postulated
in the fear-avoidance model.
Self-efficacy is the belief in one’s capabilities to orga-
nise and execute the actions required to manage pro-
spective situations [42]. It has been suggested that for
people who feel that they can accomplish tasks, where
this belief is stronger than any FAB they hold, they will
confront their pain, and more than likely, remain active.
This could make them less likely to become locked into
the cycle of fear, avoidance, disuse and pain [43,44].
Trials investigating this possibility appear to confirm
that high self-efficacy is protective for individuals suffer-
ing LBP, and may moderate the impact fear beliefs have
in inducing fear-avoidance behaviour [45,46]. This has
led Woby et al. [46] to suggest self-efficacy as an impor-
tant addition to the Fear-Avoidance model.
Although considerable evidence exists that supports
the impact of psychological variables on recovery in LBP
patients generally, limited investigation of these domains
in chiropractic patients suggests they may be of less
importance [20,21]. This has been suggested to be due
to the observation that patients choosing to present to a
chiropractor generally have lower levels of potentially
adverse psychological functioning [20]. However,
although the mean level of adverse psychology may well
be lower than the wider LBP population it remains pos-
sible that of those chiropractic patients that present
with significant psychological distress this may still pre-
sent a barrier to recovery.
The aim of this study therefore, was to further investi-
gate the components of the fear-avoidance beliefs model
within a chiropractic LBP patient population. In particu-
lar we aimed to ascertain to what extent fear-avoidance
belief components pre and post an initial visit are asso-
ciated with outcome at 1 month follow up.
Methodology
Patient recruitment
During 2009, consenting new patients with lower back
pain as their primary complaint presenting for chiro-
practic care to one of five clinics (nine chiropractors)
were asked to complete questionnaires before their
initial visit (pre-visit) and again just before their second
appointment (post-visit).
Follow up patient global impression of change (PGIC)
scores were ascertained 1 month after the initial consul-
tation concerning patients perceived improvement
All patients fulfilled inclusion criteria, which consisted
of presenting as a new patient to a chiropractor with
lower back pain as the main complaint (with or without
leg symptoms), and being accepted for care.
Pre and Post initial visit measures
Fear-avoidance Beliefs Questionnaire (FABQ)
The Fear-avoidance beliefs questionnaire developed by
Waddell et al. [47] has been widely used by researchers
to assess the beliefs patients hold regarding the signifi-
cance of pain they may feel when performing activities.
It has two sub-scales one for general physical activity
and the other for work related tasks. Test-retest reliabil-
ity and internal consistency (Cronbach’s a = 0.75, test
retest ICC = 0.72 0.90) have been confirmed in previous
studies [48-51].
The work sub-scale has been shown to relate predo-
minately to work related outcome measures. Because
our outcome determinant did not directly include return
Figure 1 Reprinted from European Journal of Pain, 11, Woby, Urmston, Watson, Self-efficacy mediates the relation between pain-
related fear and outcome in chronic low back pain patients, 711-718, Copyright (2007), with permission from Elsevier [46].
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to work, as an earlier study has found few patients from
samples similar to ours taking sickness absence, and to
reduce the overall size of our test instrument, we chose
to use just the physical activity sub-scale [20].
As further support for use of this sub scale it was
shown to predict low back disability in patients attend-
ing an orthopaedic outpatient clinic (adjusted R2 0.46, p
< 0.001) [47]. As used here, it consisted of five items,
with one being discarded for scoring, each having a
Likert scale anchored via ‘completely disagree’ and ‘com-
pletely agree’ (0 and 6 respectively) giving a total score
range of 0-24. Higher scores indicate more fear avoid-
ance beliefs.
Catastrophising sub scale of the Coping Strategies
Questionnaire (CSQ)
The catastrophising sub-scale of the Coping Strategies
Questionnaire developed by Rosenstiel and Keefe [52]
asks patients to rate the frequency of catastrophic
thoughts they have regarding their pain. It has been
shown to have high test-retest reliability and good inter-
nal consistency (Cronbach’s a = 0.78 0.91, test retest =
0.81) [52,53].
The CSQ consists of six items with a score range of 0-
36 with higher scores indicating more catastrophic
thinking. It is scored on a seven point Likert scale with
zero being anchored by ‘Never’ and 6 as ‘Always’.
Back Belief Questionnaire (BBQ)
The Back Belief Questionnaire was developed to assess
the beliefs a patient may hold about back pain, particu-
larly that it is an inevitably negative process. It has reli-
able psychometric properties (Cronbach’s a = 0.7, intra-
class correlation coefficient = 0.87) [54].
The BBQ consists of nine items with a score range
from 9-45. It uses a Likert scale anchored at 1 by ‘com-
pletely agree’ and 5 by ‘completely disagree’ to rate
statements such as ‘Back trouble must be rested’ and
‘Once you have back trouble there is always a weakness’.
Lower scores indicate more negative beliefs regarding
back pain.
Functional Self-efficacy (PSS)
The functional sub-scale of the Pain Self-efficacy Scale
was developed by Anderson et al. [55]. It enquires how
confident patients feel about their ability to complete
tasks or participate in activities such as ‘Walk half a
mile on flat ground’ and ‘Engage in social activities’.
Having adapted it to a nine point Likert scale with 0
anchored to ‘very uncertain’ and 8, ‘very certain’, Woby
et al [46] found it had excellent internal consistency
(Cronbach’s a 0.88) and good test-retest reliability
(intra-class correlation coefficient = 0.88 [CI; 0.80-0.93]).
In its adapted form it consists of nine items with a
score range of 0-72 with higher scores indicating higher
belief in ability to complete tasks.
Pain intensity
An eleven point numerical rating scale (NRS) with 0 =
No pain and 10 = Worst pain possible was used to
assess patients perceived pain intensity. It has been
described as having a Cronbach’s a of 0.82 and intra-
class correlation coefficient > 0.8 [56]. In a chiropractic
setting it has been show to be at least as responsive as
other pain measures [57].
Outcome measure
The Patients Global Impression of Change (PGIC) is
widely used as an outcome measure and has been
described within a chiropractic patient population [58].
This scale consists of 7 categories; (1) No change (or
condition has become worse), (2) Almost the same,
hardly any change at all, (3) A little better, but no
noticeable change, (4) Somewhat better, but the change
has not made any real difference, (5) Moderately better
and a slight but noticeable difference, (6) Better and a
definite improvement that has made a real and worth-
while difference, (7) A great deal better, a considerable
improvement that has made all the difference.
This has advantages over other outcome tools in ask-
ing about the impact of any improvement within the
context of individual patient’s lives. It therefore mea-
sures outcomes in terms of what individual patients feel
is important. Despite concerns as to patients being
biased as to their current status and recall of initial sta-
tus these outcomes have been widely used and recom-
mended for their relevance to meaningful change for
the patient [59,60].
Data Analysis
All data was tested for parametric distribution using a
Kolmogrov-Smirnov test. For data not parametrically
distributed (CSQ scores) non-parametric tests were used
including correlation analysis. Logistic regression was
used to calculate both univariate and adjusted odds
ratios. The results were analysed using SPSS v18.0.
Results
Seventy-five patients were recruited to the study, and
completed the baseline questionnaire. Of these, three
were incomplete and one patient was found not to have
back pain as their main complaint, resulting in a sample
size of 71. The sample had a mean age of 42.3 (SD 14.4)
years with a range 19 to 82, with 46.5% (n = 33) being
male and 39.4% (n = 28) having had their pain for over
1 month. There was an average interval of 4.3 days (SD
2.7) between the first and second appointments with a
range of 1 - 12 days. Four patients did not complete
post visit questionnaires, two because they did not
attend their next booked appointment and two for
administrative reasons, resulting in 65 completed post
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visit questionnaires. Forty-eight correctly completed
PGIC questionnaires at 1 month, which translated to a
67.6% follow up.
Table 1 shows the results for pre and post initial visit
scores. It is clear that improvement occurred in the con-
text of these domains with catastrophising, fear avoid-
ance and pain scores significantly reducing, and self-
efficacy increasing. However, back belief scores did not
change significantly.
Pre and post scores were investigated for any associa-
tion with outcome (PGIC) at 1 month. The results for
this analysis are presented in Table 2. For pre visit
scores it can be seen that only catastrophic thinking
(CSQ) was significantly associated with outcome. In
contrast at post-visit both self-efficacy (PSS) and back
beliefs (BBQ) in addition to CSQ scores, significantly
correlated with outcome, albeit rather weakly.
In order to ascertain any predictive utility of post visit
psychological scores, logistic regression analysis were
performed with dichotomised PGIC as the dependant
variable (scores > 5 on the PGIC were taken as improve-
ment). The first analysis included all raw post-visit psy-
chological scores in the model. This first model
significantly predicting 1 month outcome (omnibus chi-
square = 18.9, df = 2, p < 0.001). This model accounted
for between 33% and 47% of the variance in PGIC with
a sensitivity of 91.4% and a specificity of 53.8%. Regres-
sion coefficients reveal that a decrease of one point on
CSQ (decreased adverse psychology) is associated with a
decrease in the odds of poor outcome (OR 0.85 (95% CI
0.73 0.94). In addition, a 1 point reduction in PSS score
(increased adverse psychology) was associated with an
increased risk of poor outcome, although only margin-
ally (OR-1.05 (95% CI 1.00-1.09)).
In a second and otherwise identical analysis, scores for
PSS, CSQ, FABQ and BBQ were dichotomized about
pre-visit group medians. Initially a univariate analysis
revealed no significantly increased odds of poor out-
come for high pre-visit scores for any variable. However,
post-visit high scores were each associated with a raised
risk of poor outcome (Table 3). Subsequently a forward
LR binomial analysis including all post visit variables
was carried out and also significantly predicted 1 month
outcome (omnibus chi-square = 22.5, df = 2, p < 0.001).
In this adjusted model, only CSQ and FAB remained as
significant prognostic predictors. The model accounted
for between 37% and 53% of the variance in PGIC with
a sensitivity of 71% and specificity of 89%. In this model
higher post visit CSQ and FAB scores were associated
with poor outcome at 1 month (OR of 13.5 (95% CI
2.5-71.4), OR 8.7 (95% CI 1.4-55.0) respectively).
In light of the above results, an assessment was made
to ascertain the proportion of improved and not
improved patients with 0, 1, 2 3 or 4 psychological vari-
ables (PSS, CSQ, FABQ, BBQ) that were raised above
the pre-visit group median when assessed post-visit
(Table 4).
It is apparent from table 4 that individuals possessing
more than one adverse psychological variable post-visit
did poorly at 1 month compared to those with one or
less. Of the 30 patients with one or less raised psycholo-
gical variables post visit only 2 (7%) felt they had not
improved significantly at 1 month. This contrasts with
13 (72%) of the 18 with 2 or more raised variables. This
translates to an increased odds ratio of 36.4 (95%CI 6.2-
213.0) for having a poor 1 month prognosis in those
with 2 or more higher post visit psychological variables.
The width of the confidence intervals is likely to be a
consequence of the limited sample size
In this study, adverse psychological indices in patients
post the initial visit seems important to subsequent out-
comes. However, in the group of practices from which
the trial patients were recruited it is unusual for new
Table 1 Pre and post initial visit mean scores
Variable Pre Visit Post Visit p value
(pre-post)
Range Mean (SD) Range Mean (SD)
PSS 0-72 50.8(18.0) 0-72 52.9(19.3) 0.038*
CSQ 0-36 7.9(8.1) 0-24 5.5(6.9) 0.001**
FABQ 1-23 14.6(5.5) 0-23 11.1(5.2) 0.001*
BBQ 15-24 30.4(7.5) 14-45 31.0(7.7) ns*
Pain (NRS) 1-10 6.1(2.2) 0-9 4.2(2.2) 0.001*
PSS = Pain related self-efficacy, CSQ = Catastrophising, FABQ-Fear Avoidance,
BBQ = Negative back beliefs, * = Paired Sample T Test, ** = Wilcoxon’s Signed
Ranks Test, ns = not significant
Table 2 Correlation of pre and post visit scores to PGIC
outcome
Variable Correlation Coefficient (Spearman’s rho)#
Pre Visit Post Visit
PSS 0.03 0.33*
CSQ -0.35* -0.47**
FABQ -0.03 -0.16
BBQ 0.17 0.34*
* = p < 0.05, ** = p < 0.01; PSS = Pain related self-efficacy, CSQ =
Catastrophising, FABQ-Fear Avoidance, BBQ = Negative back beliefs; PSS and
PGIC (high score is desirable); CSQ, FABQ and BBQ (low score is desirable)
Table 3 Crude Odds Ratios for post visit scores
associated with poor outcome at 1 month
Variable (category) Odds Ratio 95% CI
PSS (low) 3.8 1.1 to 14.2
CSQ (high) 19.2 4.2 to 100.0
FABQ (high) 14.3 2.9 to 76.0
BBQ (high) 5.7 1.1 to 29.1
PSS = Pain related self-efficacy, CSQ = Catastrophising, FABQ-Fear Avoidance,
BBQ = Negative back beliefs
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patients to receive no hands-on care at their first session
with a chiropractor. Indeed a review of the case files
indicated that all but four of the patients in this study
received treatment during their first visit and it is plau-
sible therefore that treatment during this visit may have
significantly reduced pain and that it is reduction in this
parameter that successfully modifies psychological fac-
tors pre to post visit. In order to investigate the impact
of early improvement in pain on changes pre to post
visit correlation between change in pain and change in
psychological scores were calculated. (Table 5). The
result of this analysis suggests that no significant corre-
lation exits between change in pain and changes in
either catastrophising or fear-avoidance beliefs. This
supports the view that improvements in catastrophic
thinking and fear-avoidance beliefs in the those patients
recruited for this study were unlikely to be solely
mediated by a change in pain. In contrast, there does
appear to be a relationship between a decrease in pain
perception and a rise in self-efficacy (PSS).
Discussion
The results from this trial largely confirm previous stu-
dies involving chiropractic patients in finding that the
assessment of a patients psychological profile before an
initial consultation is not helpful in identifying those
less likely to improve [20,21]. The measurement of cata-
strophisation was an exception however, being moder-
ately correlated with patient reports of improvement.
This is the first published study describing the effect of
catastrophisation in a chiropractic population. In this
preliminary and limited study the majority of patients
presenting at baseline with higher PSS, CSQ or FABQ
scores displayed beneficial changes between baseline and
follow up. Importantly, those who have 2 or more high
psychological scores post-visit were more likely to have
a poor prognosis. Despite the wide confidence intervals,
probably as a result of the small sample size, the results
presented here suggest that the persistence of higher
psychological scores, beyond the immediate initial con-
sultation may provide a significant barrier to improve-
ment during chiropractic care.
That assessment of psychological variables after a con-
sultation is more predictive of outcome is a potentially
important observation. The literature to date in this
population indicates that few if any modifiable prognos-
tic factors are identifiable at baseline [20,21]. One rea-
son for this may be that potential barriers to recovery
do not emerge until attempts to ameliorate them have
been applied. In other words, although patients may
have higher baseline scores across a range of potential
predictors it is the resistance to early change of these
parameters, not the baseline scores themselves that
could be potentially prognostic. Indeed Axen et al [7]
have shown that changes at the 1st visit can be signifi-
cantly predictive of outcome. It is possible that psycho-
logical factors are useful components that when used
alongside others can mark early change and therefore
indicate greater capacity for recovery in sub-groups of
LBP patients. Treatment packages currently suggested
for those at higher risk of persisting LBP are typically
resource intensive [61]. However, if sub grouping for
care pathway purposes was conducted after an initial
consultation then only those at continued higher risk
would be considered, potentially enabling a more appro-
priate targeting of resources.
The relationship between changes in pain and improv-
ing self-efficacy was in contrast to other psychological
metrics measured. Self-efficacy towards an activity is an
appraisal of actual physical ability, the additional pain
anticipated in performing the task and the individual’s
belief in their ability to tolerate this extra pain. There-
fore with lower overall pain being related to lower
anticipated pain for any specific task, it is not unex-
pected for reduced pain to be related to an increase in
self-efficacy [44]. On the other hand, an absence of any
relationship between changes in pain and change in
FAB scores is in concordance with a strong body of
work indicating that there is only a limited relationship
between pain and fear-avoidance beliefs
[34-36,39,62-64]. In contrast however, one might have
expected a relationship between pain and catastrophis-
ing as in both patient and non-patient groups, catastro-
phising has been shown to be related to pain. For
example a dose dependant pattern has been reported
whereby an increase in catastrophisation is mirrored by
a rise in reported pain [31,65]. It unclear why this effect
is not seen in the presented study and it is possible that
Table 4 Effect of the number of high psychological
scores post visit on the proportion of patients improving
at 1 month
Number of high variables Improved not Improved (%)
0 15 0 (0%)
1 13 2 (13%)
2 2 5 (71%)
3 2 5 (71%)
4 1 3 (76%)
Table 5 Correlation coefficients between psychological
and pain change scores
Comparison Correlation Coefficient* p value (2-tailed)
∆ PSS v ∆ Pain 0.346 0.006
∆ CSQ v ∆ Pain 0.241 0.062
∆ FABQ v ∆ Pain -0.067 0.614
* Pearsons, PSS = Pain related self-efficacy, CSQ = Catastrophising, FABQ-Fear
Avoidance, BBQ = Negative back beliefs
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the few days between initial visit and post visit assess-
ment were not enough for this relationship to become
manifest. Further study investigating the time depen-
dence of this effect may clarify this issue.
In this study, given the lack of relationship between
changes in catastrophising and FAB versus pain, it maybe
suggested that something other than physical treatment
may account for some of the improvement seen. It is pos-
sible that providing time for patients to talk about their
problem and for them to be examined by someone who
is perceived as interested and concerned may directly
ease some of the affective aspects of worry and anxiety
such as fear-beliefs and catastrophisation surrounding
their pain [66]. Patients who find a clinicians explanation
of their problem credible and who find the proposed
treatment plan believable are seen to have lower FAB
and generally achieved better outcomes than those who
do not [67,68]. In the group of chiropractic clinics
involved in this study it is usual to include advice on cop-
ing with and managing their pain. For the majority of
LBP patients presenting with mechanical back pain this
advice would be expected to include key messages sug-
gested by guidelines including; ‘back pain whilst very
painful is not caused by anything medically serious’,
‘activities that increase back pain are unlikely to be doing
more damage’, and ‘the quicker you return to normal
activities the faster you will get better’ [69]. These and
similar messages have been developed specifically to
address anxiety, fear-avoidance beliefs and catastrophic
thinking in patients regarding their back pain.
When reviewing the role of reassurance in the manage-
ment of patients in pain Linton et al concludes that reas-
surance is a complex process involving an interaction of
patient experience, thoughts and beliefs, and emotions
[70]. Further, they report that it has a more positive and
lasting effect on patients who present with lower levels of
worry, a group that the limited evidence to-date suggests,
may include those patients presenting to chiropractors.
Clear limitations exist in this study. One is the fact
only a restricted population from a group of linked
clinics were investigated. Sampling bias and clustering
effects strongly limit the generalisability of these results.
In addition the absence of a control group precludes
any causative relationships between improvement in
symptoms and treatment. Further prospective matched
studies are called for, with larger patient samples from a
wider cohort of practitioners to investigate possible
components of consultation that may modify psycholo-
gical variables, reassure patients or reduce non-physical
barriers to recovery.
Conclusions
In this study higher pre-visit catastrophisation was
moderately associated with poor short-term outcome in
patients presenting to chiropractors with lower back
pain. In contrast, post-visit catastrophisation, pain
related self-efficacy, fear-avoidance beliefs and negative
back beliefs had a significant influence on outcomes.
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Abstract
Background: Low back pain (LBP) is common and costly and few treatments have been shown to be markedly
superior to any other. Effort has been focused on stratifying patients to better target treatment. Recently the STarT
Back Screening Tool (SBT) has been developed for use in primary care to enable sub grouping of patients based on
modifiable baseline characteristics and has been shown to be associated with differential outcomes. In the UK the
SBT is being recommended to assist in care decisions for those presenting to general practitioners with LBP. In the
light of growing recommendation for widespread use of this tool, generalisability to other LBP populations is
important. However, studies to date have focused only on patients attending physiotherapy whereas LBP patients
seeking other treatment have not been investigated.
Aims: This study aims to investigate the utility of the SBT to predict outcomes in LBP patients presenting for
chiropractic management.
Methods: A total of 404 patients undergoing chiropractic care were asked to complete the SBT before initial treatment.
Clinical outcomes were collected at 14, 30 and 90 days following this initial consultation. The clinical course was
described comparing SBT categories and logistic regression analysis performed to examine the tool’s prognostic utility.
Results: Although the high-risk categories had greater pain at baseline this difference rapidly faded, with both change in
composite outcome scores and pain scores being statistically insignificant between the risk groups at 30 and 90 days
follow up. In addition, both univariate and adjusted analysis showed no prognostic utility of the SBT categorisations to
differentiate clinical outcomes between risk groups.
Conclusion: Whilst the SBT appears useful in some back pain populations it does not appear to differentiate outcomes
in LBP patients seeking chiropractic care.
Keywords: Start back tool, Low back pain, Prognosis, Spinal manipulative therapy
Introduction
Low back pain (LBP) is a common symptom causing
health-seeking behavior in up to half of those who ex-
perience it [1,2]. Between six and nine percent of the UK
population consult their general practitioner (GP) for
LBP each year, accounting for 5 million GP consultations
annually [3,4]. For most of these patients a low back pain
episode will most likely be a temporary inconvenience, yet
for a minority who have sought care (approximately 28%)
it becomes an enduring and disabling problem [5,6].
The extent of the costs to society of this syndrome
have led to the call for identification of potential sub-
groups of non specific low back pain (nsLBP) in the be-
lief that this group consists of a heterogeneous mix of
presentations and etiologies. Identification of groups of
back pain that respond better with specific interventions
would facilitate targeted treatment [7]. In addition,
evidence-based guidelines highlight the need to consider
prognostic factors when deciding the management of
nsLBP [8-10], where early identification of potential
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barriers to recovery may help guide treatment aimed at
secondary prevention of persistent back pain [11,12].
In the absence of serious pathology, recovery from back
pain in individuals from the general back pain population
as well as those seeking help from chiropractors is only
weakly related to physical findings [13-17], with only a
small number of condition specific factors associated with
poor prognosis [13,18,19]. However, psychological factors
are found to influence future disability, pain and self
reported improvement in LBP patients presenting to GPs,
secondary care services and surgery [20-23]. This has led to
guidelines recommending that non-physical factors be con-
sidered when setting the treatment for LBP patients [8-10].
In chiropractic LBP populations the significance of psycho-
logical factors is less certain as exploratory studies have
found little or no correlation with outcomes [14,24-26].
The STarT Back Tool (SBT) has recently been devel-
oped to help primary care practitioners make care deci-
sions about the likely need LBP patients have for
secondary prevention based on modifiable risk factors
for poor outcome [20]. The SBT places patients into one
of three categories (Low, Medium and High) of risk for
having persisting LBP with disability. In a recent trial,
patients whose care had been stratified using the SBT to
receive either advice alone, ‘standardised’ physiotherapy
or psychologically based care with physiotherapy had
lower disability at 4 and 12 months than those patients
undergoing usual care as directed by the clinical judg-
ment of a physiotherapist [27]. As a consequence of
those studies the SBT is being recommended by com-
missioning services in the UK NHS to guide care path-
ways for those presenting to GP with LBP. Whilst the
feasibility of using the SBT in a chiropractic patient
population has been demonstrated [28], as yet, no ap-
praisal of the prognostic utility of grouping individuals
seeking chiropractic care has been published.
This paper investigated whether nsLBP patients classi-
fied in the high-risk (complex psychosocial) group by
the SBT do less well with chiropractic care than those
either at low risk or medium risk groups.
Methods
Subjects and procedure
Consecutive patients aged over 16 presenting with
nsLBP to one of six chiropractic clinics in the south of
England were asked, as part of normal practice to
complete the Bournemouth Questionnaire (BQ) [29] ei-
ther at the clinic or on-line before their first visit. Those
doing so on line were additionally asked to complete the
SBT. Patients were presented with a consent form when
they completed pre-examination forms online, via a web
page. In these practices patients who start treatment are
emailed outcome assessment questionnaires consisting
of the BQ and a Patients Global Impression of Change
(PGIC), at 14, 30 and 90 days following their initial visit.
Outcomes
For this study, the primary outcome was the PGIC. In
addition we also measured pain as derived from the pain
sub-scale of the BQ and total BQ scores. Patients were
categorised into the three SBT risk groups using the
method as described by Hill et al. [20,30]. For each of the
follow up points, all outcomes were dichotomized. Thus
poor outcome was defined by a PGIC response of better or
much better (score of <6) [31], a change in pain of less
than or equal to (≤)2 points [32] and a change in total BQ
of≤ 46% [33]. Recently, both the PGIC and BQ have been
recommended as preferred measurements by the ‘Any
Qualified Provider Resource Centre’ (UK, NHS) for moni-
toring outcomes in low back pain patients [34].
Analysis
General characteristics of the patient sample were calculated
as means and proportions with appropriate measures of vari-
ance. Differences between categorical baseline characteristics
were determined using χ2, or Pearson χ2 test for trend. Fur-
ther, a Kolmogorov-Smirnov test revealed significant devi-
ation from Gaussian distributions for pain and total BQ
data, despite using logarithmic transformation. Consequently
differences within these variables across SBT categories were
analysed using Kruskal Wallis tests, whereas change scores
revealed a Gaussian distribution and were analysed using a
one-way ANCOVA adjusted for baseline scores.
To determine any associations between baseline SBT
categorisation and the outcomes univariate logistic regres-
sion analysis was carried out using the SBT categorisation
as the independent variable and the dichotomised out-
comes (PGIC, change in pain and change in total BQ) as
dependent variables at each of the follow up time points.
This analysis was repeated after sub grouping by gender,
but only for the PGIC as a dependent variable. Finally,
adjusted models for predicting poor outcome as defined
by the PGIC were constructed with an entry criterion for
significant variables of p< 0.15 and retention at p< 0.05
using a binary logistic analysis forward LR procedure. All
statistical analyses were performed using statistical soft-
ware SPSS (v17.0, SPSS Inc., Chicago IL).
Ethics
Ethics for this study were sought and approved by the Re-
search and Ethics subcommittee of the Anglo-European
College of Chiropractic Research Committee.
Results
A total of 819 patients presented with nsLBP between
March and November 2011. Four hundred and five were in-
eligible to participate in the study, as they did not complete
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the initial forms online. There was no difference (p> 0.05)
in gender, duration, or BQ scores at presentation or in pain
and BQ scores at 90 days follow up between those submit-
ting the forms online and those doing so at the clinic. How-
ever at presentation those completing the forms online and
so being included in this study had slightly less pain (mean
(SD) 6.2(2.0) versus 6.6(2.2), p0.04) and were younger (44.7
(15) versus 48.9(15.4) years, p <0.01). Four hundred and
four individuals completing the forms online were categor-
ized by the SBT at the study inception. Of these 168
(41.6%), 129 (31.9%) and 107 (26.5%) were at low, medium
or high risk of poor outcome at baseline respectively. Num-
bers of participants at follow up within each SBT group and
percentage response rates are shown in Figure 1. The num-
ber of treatments received across the three SBT categories
were; low (4.1(2.4)); medium (4.3 (2.4)) and high (4.4 (2.6)).
There were no significant differences in treatment visits be-
tween SBTcategories (p=0.54).
Table 1 shows the demographic and condition specific
characteristics within each SBT risk group. Only the pro-
portions of those patients with pain above the knee, higher
baseline pain and greater total BQ scores differed between
the SBT categories. The distribution of duration of back
pain in the complete sample was 56.2%, 12.4% and 31.4%
for less than 1 month, 1–3 months and greater than
3 months respectively. These proportions were similar
across the SBT risk groups.
Table 2 shows the total BQ and pain scores over time
for each of the SBT categories. Pain and total BQ scores
differed significantly between the SBT risks groups at
Figure 1 Numbers in study at each follow up point in each Start Back Tool category.
Table 1 Descriptive analysis of baseline variables across
Start Back Tool (SBT) categories
Variables SBT Category
Low
(n =168)
Medium
(n = 129)
High
(n= 107)
Mean age (SD) 45.4 (15.1) 45.9 (15.0) 45.8 (14.1)
Female 54.8% 52.7% 50.5%
Seen practitioner before 47.0% 59.7% 33.6%
Leg Pain
Above the knee * 25.5% 23.3% 35.5%
Below the knee 6.0% 10.9% 12.1%
>30 days pain in year 41.1% 41.1% 38.3%
Recurring 69.6% 65.9% 59.8%
Duration
< 1 month 54.8% 53.5% 61.7%
1–3 months 14.3% 14.0% 7.5%
>3 months 31.0% 32.6% 30.8%
Median Pain (25, 75) ** 5 (4–7) 7 (6–8) 7 (6–9)
Median BQ (25, 75) ** 24 (14–33) 36 (30–44) 45 (34–54)
*P< 0.05 (Chi2 test for trend). **p< 0.001, (Kruskal-Wallis).
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baseline, where high-risk groups started with higher scores
(p< 0.001). The total BQ scores also differed at 14 days
follow up (p< 0.001). However, any differences between
the risk groups were absent by 30 days with all groups
achieving very similar scores by 90 days. Mean residual
change scores for total BQ and pain are illustrated in
Figure 2. These changes are not significantly different be-
tween risk categories at any of the follow up time points
(Change in Pain: 14 days (ANCOVA. F= 1.1, p = 0.32);
30 days (ANCOVA. F = 1.4, p = 0.25); 90 days (One way
ANCOVA. F= 0.5, p = 0.62) Change in total BQ: 14 days
(ANCOVA. F= 0.8, p = 0.46); 30 days (ANCOVA. F= 0.2,
p = 0.83); 90 days (ANCOVA. F = 0.2, p = 0.83)).
Table 3 shows the proportion of patients with poor
outcome in each SBT group at each follow up point as
defined by three dichotomized outcomes. A univariate
logistic regression analysis revealed that SBT categorisa-
tions were not statistically associated with the primary
outcome (PGIC) at any of the follow up points (Table 4)
However, the utility of the SBT to discriminate poor out-
come using the PGIC did increase over time, with both
medium and high risk groups being around 1.7 times
the odds of poor outcome by 90 days compared to low
risk groups, albeit not statistically significant. A further
analysis using this outcome but sub grouping by gender
revealed a similar, but again statistically insignificant as-
sociation. In this analysis only male patients showed any
marked association between baseline categorisation by
SBT and poor outcome, where those in the medium and
high risk groups had 3 times the odds of experiencing
poor outcome compared to low risk groups at 90 days.
In females however, the SBT had little predictive utility
at any follow up point. (Table 5).
Categorising poor outcome as ≤2 points drop in pain,
a further analysis revealed no significant association be-
tween the SBT and an absence of meaningful change in
pain at any follow up point (Table 6). This result was
also apparent when using dichotomized total BQ change
scores as the dependent variable (Table 7).
Table 2 Pain, total BQ scores and proportion of subjects with a poor outcome across Start Back Tool (SBT) categories
at 14, 30 and 90 days follow up
SBT Category 14 days (n = 235) 30 days (n = 131) 90 days (n = 150)
Median Pain (25, 75) Median BQ (25, 75) ** Median Pain (25, 75) Median BQ (25, 75) Median Pain (25, 75) Median BQ (25, 75)
Low 2 (1–3) 10 (3–18) 1 (1–3) 6 (2–14) 1 (1–2) 5 (0–15)
Medium 2 (1–5) 12 (3–26) 2 (1–4) 10 (5–21) 1 (1–4) 8 (0–18)
High 3 (1–5) 20 (8–33) 2 (0–3) 6 (2–20) 2 (0–3) 10 (3–22)
**p< 0.001, (Kruskal-Wallis), ¥Patients Global Impression of Change< 6.
Figure 2 Resdualised* change scores compared between SBT
risk groups for Total BQ (a) and Pain (b).
Table 3 Proportions (%) of patients with a poor outcome
across Start Back Tool categories defined by cut-off
points for each outcome
Outcomes 14 days (n) 30 days (n) 90 days (n)
PGIC
Low 36.1 (35) 29.1 (16) 18.2 (12)
Medium 30.3 (23) 29.5 (13) 27.5 (14)
High 33.9 (21) 28.1 (9) 27.3 (9)
≤2 on NRS
Low 37.9 (33) 24.0 (12) 23.0 (14)
Medium 24.7 (18) 26.2 (11) 24.5 (12)
High 32.8 (19) 32.3 (10) 18.8 (6)
≤47% on BQ
Low 28.9 (24) 20.4 (10) 14.0 (8)
Medium 29.4 (20) 25.6 (10) 19.6(9)
High 41.5 (22) 29.0 (9) 18.2 (6)
PGIC=Patient Global Impression of Change; NRS=Numerical Rating Scale;
BQ=Bournemouth Questionnaire.
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A forward LR logistic analysis adjusting for all poten-
tial baseline predictors (Enter: p ≤ 0.15, Retain p ≤ 0.05)
resulted in few variables remaining as independent pre-
dictors of outcome at the follow up points, with baseline
SBT categorisations failing to be retained in any of the
models (Table 8). Only duration, reoccurrence of the
problem and pain for greater than 30 days in the last
year provided any prognostic utility and even here the
degree of variance explained remained relatively low as
did the predictive accuracy.
Discussion
In this study those categorised by the SBT as being at
low risk of having a poor prognosis were somewhat
more likely to do well compared to those placed in the
medium or high risk groups. However this difference
was small and failed to reach any statistical significance
in a univariate analysis. In addition the adjusted models
at each follow up did not include the SBT tool as a sig-
nificant predictor of outcome. This result suggests that,
in this population at least, the proportion of high-risk
patients that improve is not significantly different from
those at medium or low risk.
Patients placed in the SBT high-risk group had more
adverse BQ and pain scores at presentation. However,
there was a greater improvement in these scores in the
high-risk group with the result that by the 30-day assess-
ment this difference was no longer evident. These results
are partially corroborated by Fritz et al. [35] who showed
that despite high risk patients starting with more pain
and disability at baseline they experienced greater im-
provement over a course of care.
The SBT has been developed to better stratify LBP
patients for targeted treatment. Hill et al. (2008) [20]
showed the discriminative ability of this tool to differen-
tiate those who clinically changed on the RMDQ. This
was largely based on differences in barriers to recovery,
with the high-risk group being defined as having psycho-
logical barriers and the medium as having physical bar-
riers. These authors went on to show that the SBT was
able to support treatment choice more efficiently than
physiotherapists’ clinical experience alone. Although this
approach has potential to improve outcomes and cost in
LBP the generalisability of their results may not be sup-
ported by this study.
There may be a number of reasons why this is so.
Firstly, this LBP population differs from previous studies
in that they were largely self-selecting and sought chiro-
practic care privately. In addition to this, around 41% of
this sample had experienced chiropractic care from the
same practitioner previously. This may have led to
higher expectations of success which may have impacted
on the psychological response of people in this sample.
Another possibility is that patients in the various SBT
categories within our cohort study received different
types of care and that this influenced their recovery.
However, communicating with the participating clini-
cians indicated that they had not accessed the SBT cat-
egory data, and there were no differences in the number
of treatments provided between SBT categories. Despite
this, differences in treatment approach cannot be ruled
out. It is possible that those placed in the high risk SBT
category received care that was consciously or uncon-
sciously delivered by the chiropractor in a way so as to
address the patient’s psychological requirements. As a
development of this idea, the treatment interventions in
this study may inherently be similar to the treatment
intervention given in Hill et al. (20) for their SBT high-
Table 4 Predicting poor outcome (PGIC) at 14, 30 and
90 days for the whole group (n =404)
SBT
Category
14 days (n = 235) 30 days (n = 131) 90 days (n = 150)
OR (95% CI) OR (95% CI) OR (95% CI)
Low 1.0 1.0 1.0
Medium 0.8 (0.4 to 1.5) 1.0 (0.4 to 2.4) 1.7 (0.7 to 4.1)
High 0.9 (0.5 to 1.8) 0.9 (0.4 to 2.5) 1.7 (0.6 to 4.5)
PGIC=Patient Global Impression of Change; SBT= Start Back Tool.
Table 5 Predicting poor outcome (PGIC) at 14, 30 and 90 days follow up split by gender
SBT
Category
14 days 30 days 90 days
OR (95% CI) OR (95% CI) OR (95% CI)
Male (n = 117) Female (n = 118) Male (n = 66) Female (n = 65) Male (n = 71) Female (n = 79)
Low 1.0 1.0 1.0 1.0 1.0 1.0
Medium 1.2 (0.5 to 3.0) 0.5 (0.2 to 1.3) 0.7 (0.2 to 2.7) 1.2 (0.3 to 4.0) 3.0 (0.9 to 10.0) 0.9 (0.2 to 3.3)
High 1.8 (0.7 to 5.0) 0.5 (0.2 to 1.2) 0.7 (0.2 to 3.2) 1.0 (0.3 to 4.1) 3.0 (0.6 to 16.0) 1.1 (0.3 to 4.0)
PGIC=Patient Global Impression of Change; SBT= Start Back Tool.
Table 6 Predicting poor outcome (Change in pain≤ 2
points) at 14, 30 and 90 days
SBT
Category
14 days (n = 218) 30 days (n = 123) 90 days (n = 142)
OR (95% CI) OR (95% CI) OR (95% CI)
Low 1.0 1.0 1.0
Medium 0.5 (0.3 to 1.1) 1.1 (0.4 to 2.9) 1.1 (0.4 to 2.6)
High 0.8(0.4 to 1.6) 1.5 (0.5 to 4.1) 0.8 (0.3 to 2.2)
SBT= Start Back Tool.
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risk group. This would mean that all groups in this study
may have received the treatment reserved in the Hill
et al. study (20) exclusively for the high risk group, thus
masking any initial prognostic information given by the
SBT at baseline. However, any treatment effects must be
viewed as strongly speculative due to this study’s purely
observational design.
It has been suggested that patients presenting to chiro-
practors are a psychologically healthy subgroup with few
individuals having levels of adverse psychological factors
sufficient to influence their prognosis [24]. In support of
this, a narrative review comparing reports of psycho-
logical questionnaires applied to chiropractic popula-
tions and non-chiropractic populations where the same
test tools have been used [36], concluded that those see-
ing chiropractors were less likely to have adverse scores
across a range of psychological domains that have previ-
ously been linked to poor prognosis in other LBP popu-
lations. In this study 26.5% of patients were categorised
by the SBT as in the high-risk group. This suggests that
either a significant proportion had potentially adverse
psychology, or that the SBT is inappropriately categoriz-
ing some of those in this population.
The failure of SBT categorisation in this LBP popula-
tion to identify those less likely to improve may be be-
cause, as a self-selecting subgroup, these individual
possess features that negate the impact of otherwise
adverse psychology. The possible existence of ‘protect-
ive’ factors in some populations is supported by the
presence of higher pain related self-efficacy reducing the
impact of raised fear avoidance beliefs in patients with
chronic LBP [37]. Reports from one chiropractic study
that has looked at this found more favorable levels of
self-efficacy than other reported populations, and higher
levels of self-efficacy were found to relate to a better
prognosis [26,36].
Alternatively a reduction in levels of adverse psycho-
logical variables may have occurred during care, there-
fore reducing their effect on treatment response. In
support of this, a systematic review of psychological out-
comes from studies involving manipulation describes
significantly greater reduction in adverse scores on psy-
chological questionnaires in populations having manipu-
lation when compared to groups receiving verbal
interventions (advice, education or handout) or other
physical treatments (exercise, electrotherapy, sham ma-
nipulation or acupuncture) [38]. In addition to this, a
small study found that a statistically significant reduction
in fear avoidance beliefs and catastrophisation as well as
improvement in self-efficacy occurred shortly after an
initial visit with a chiropractor. Despite baseline levels of
these variables not relating to self-reported outcome at
one month, post-visit scores did display a weak but sig-
nificant relationship to outcomes, with those retaining
two or more higher variables post-visit having increased
odds of a poor outcome [26].
Caution however, must be used when interpreting these
findings. Firstly, this was not a clinical trial investigating
treatment effects and as such it is not possible to ascertain
any treatment impact on changes in patients’ psychology
or symptoms. In addition this population of patients had
been drawn from a group of six linked practices and as
such may not be representative of the wider population
seeking privately funded treatment for LBP.
Table 7 Predicting poor outcome (Change in total BQ
≤47%) at 14, 30 and 90
SBT
Category
14 days (n = 204) 30 days (n = 119) 90 days (n = 136)
OR (95% CI) OR (95% CI) OR (95% CI)
Low 1.0 1.0 1.0
Medium 1.0 (0.5 to 2.1) 1.3 (0.5 to 3.6) 1.5 (0.5 to 4.2)
High 1.7 (0.8 to 3.6) 1.6 (0.6 to 4.5) 1.4 (0.4 to 4.3)
BQ=Bournemouth Questionnaire; SBT= Start Back Tool.
Table 8 Adjusted models for predicting poor outcome (PGIC) at 14, 30 and 90 days follow up
Follow up point Variables in the equation OR (95% CI) Nagelkerke* sn/sp
14 days (n = 235) Pain for >30 days in year 3.2 (1.9 to 5.6) 0.26 90/25
Pain (for every 1 point increase) 0.8 (0.8 to 0.9)
30 days (n = 131) Duration 0.32 92/29
< 1 month 1.0
1–3 months 5.6 (1.8 to 17.0)
>3 months 2.4(1.1 to 5.5)
90 days (n = 150) 0.45 94/23
Duration
< 1 month 1.0
1–3 months 9.3 (3.0 to 29.0)
>3 months 3.0(1.3 to 7.0)
* = variance explained by model; sn= sensitivity; sp= specificity; PGIC=Patient Global Impression of Change.
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Additionally, there are some differences in response
rates between the SBT categories, particularly at 90 days
and the potential remains for selection bias through differ-
ential attrition. However, comparisons of baseline demo-
graphics (age, pain, duration and BQ score) for each of the
three SBT categories demonstrated no statistically signifi-
cant differences between responders and non responders,
as was the number of treatments received at 90 days. Al-
though this cannot rule out the possibility that those
responding experienced different outcomes to non
responders it provides some support for the contention
that responders were more likely to be a representative
sample based upon care received and baseline factors.
Lastly, comparisons of the results here with other studies
are problematic due to differences in follow up times, out-
come instruments and other methodological differences.
Conclusion
This study has shown that LBP patients seeking treat-
ment for chiropractic and categorised by SBT at baseline
show no differential risk of poor outcome between cat-
egorisation groups. Although this tool does differentiate
LBP patients in terms of baseline pain and baseline total
BQ scores, these differences disappeared by 30 days. At
the present time, it is unclear whether the SBT is trans-
ferable to LBP populations outside of those it was ori-
ginally developed for.
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CLINICAL OUTCOMES IN A LARGE COHORT OF
MUSCULOSKELETAL PATIENTS UNDERGOING
CHIROPRACTIC CARE IN THE UNITED KINGDOM:
A COMPARISON OF SELF- AND NATIONAL HEALTH
SERVICE–REFERRED ROUTES
Jonathan R Field, MSc, DC, a and Dave Newell, PhDb
ABSTRACT
Objective: An innovative commissioning pathway has recently been introduced in the United Kingdom allowing
chiropractic organizations to provide state-funded chiropractic care to patients through referral from National Health
Service (NHS) primary care physicians. The purpose of this study was to examine the outcomes of NHS and private
patient groups presenting with musculoskeletal conditions to chiropractors under the Any Qualified Provider scheme
and compare the clinical outcomes of these patients with those presenting privately.
Methods: A prospective cohort design monitoring patient outcomes comparing self-referring and NHS-referred patients
undergoing chiropractic care was used. The primary outcomewas the change in BournemouthQuestionnaire scores.Within-
and between-group analyses were performed to explore differences between outcomes with additional analysis of subgroups
as categorized by the STarT back tool.
Results: A total of 8222 patients filled in baseline questionnaires. Of these, NHS patients (41%) had more adverse health
measures at baseline and went on to receive more treatment. Using percent change in Bournemouth Questionnaire scores
categorized at minimal clinical change cutoffs and adjusting for baseline differences, patients with low back and neck pain
presenting privately are more likely to report improvement within 2 weeks and to have slightly better outcomes at 90 days.
However, these patients were more likely to be attending consultations beyond 30 days.
Conclusions: This study supports the contention that chiropractic services as provided in United Kingdom are
appropriate for both private and NHS-referred patient groups and should be considered when general medical
physicians make decisions concerning referral routes and pain pathways for patients with musculoskeletal conditions.
(J Manipulative Physiol Ther 2016;39:54-62)
Key Indexing Terms: Patient Outcome Assessment; Musculoskeletal Pain; Chiropractic; Health Services
Evaluation
Musculoskeletal conditions are common in allcountries and cultures and are a major burden onhealth system.1 In the next 50 years, this burden is
predicted to increase as the population ages and public health
issues such as obesity and lack of activity take their toll.2
In theUnitedKingdom (UK), back pain accounts for 4.8%of
all social benefit claims3 with the overall cost ofmusculoskeletal
(MSK) conditions estimated at £5 to 7 billion per year and the
number of general medical physician (GP) visits estimated at
more than 30% of all consultations.4 As national health systems
strive to accommodate increasing demands and resources
are stretched, the direct and indirect costs of shouldering the
MSK burden are increasingly considered a national priority in
the UK and in other developed economies.
Historically, in the UK, MSK conditions have been
managed predominantly within the state health care system,
although successive governments have attempted to bolster
the contribution of the private (ie, independent) sector by
providing funded access for patients to care normally
considered to be outside the state system. Traditionally,
outpatient MSK services have been provided by single large
a Private Practice, Petersfield, UK.
b Director of Research, Anglo-European College of Chiropractic,
Bournemouth, UK.
Submit requests for reprints to: Jonathan Field, MSc, DC,
Back2Health, 2 Charles Street, Petersfield, Hampshire GU32
3EH, UK. (e-mail: Jonathanfield@me.com).
Paper submitted June 13, 2015; in revised form November 10,
2015; accepted November 10, 2015.
0161-4754
Copyright © 2016 by National University of Health Sciences.
http://dx.doi.org/10.1016/j.jmpt.2015.12.003
organizations covering 1 or more National Health Service
(NHS) region. In the “new” NHS England, MSK care is
envisaged to focus more on outcomes rather than targets
and to be more patient focused, with greater empowerment,
individualized plans, and evidence-based pathways in care
choice as well as extending the freedom of payers to
commission new services.5
An example of recent changes in such service provision
was the development of contracts whereby independent or
state sector organizations able to demonstrate achieving a
priori excellence and clinical governance criteria as set by
the UK government were able to apply to provide care
funded by the NHS. These were termed Any Qualified
Provider (AQP) contracts, and for the first time, they
enabled organizations providing chiropractic services to
accept and be remunerated for patient care as referred from
primary care physicians (ie, general medical practitioners
[GPs]) within particular NHS regions. These patients'
health care treatments are paid for by the NHS through a set
tariff not related to the number of treatments.
Previous research suggests that demographic and condition-
based differences exist between private and state-funded
patients with MSK conditions, with state-funded patients
being somewhat less healthy (eg, greater severity, duration,
and comorbidity) than private patients.6 However, it is not
known if these differences affect response to chiropractic care.
In addition, pretreatment screening of patients with
nonspecific low back pain (LBP) using the STarT Back
Tool (SBT) has been developed and is intended to help
GPs, and others direct such patients to targeted treatment.7
Given that its use has increasingly been included in NHS
back pain pathways, the authors have described the
prognostic utility of this tool in patients presenting privately
for chiropractic care.8 However, little is known about the
utility of SBT for patients seeking chiropractic care through
state-funded services
The purpose of this study was to examine the outcomes
of NHS and private patient groups presenting with MSK
conditions to chiropractors under the AQP scheme and
compare the clinical outcomes of these patients with those
who presented privately. A second purpose was to
examine the differential outcomes of patients with LBP
who were classified as low, medium, and high risk of not
improving by the STarT Back stratification tool in both
patient groups.
METHODS
Participants
The design of the study was observational using
routinely collected data from patients over the age of 16
years at a consortium of UK-based practices located in the
south of the UK. These clinics, in addition to providing care
for private self-referring patients, also provided services to
the NHS through an AQP contract with NHS patients being
referred by local GPs.
Data Collection
Patient characteristics and outcomes were collected via a
Web-based patient-reported outcome measure collection
system (Care Response, https://www.care-response.com/
CareResponse/home.aspx). This methodology has been
developed to provide validated measures to patients by
e-mail links sent automatically at set follow-up time points
throughout and beyond the provision of face-to-face care.
Using this system, baseline data that included patient- and
condition-related characteristics, SBT, and the Bourne-
mouth Questionnaire (BQ) were collected before the first
visit using either the patients' e-mail collected by consent
during the initial booking or at the clinic before the first
appointment. Patients could designate areas of pain
according to a pain manikin diagram and were able to
indicate more than one area. Care Response enables
exporting of anonymized information from participating
practices to a secure encrypted server, thus facilitating
collation and analysis of large sets of data collected as part
of normal practice activity.
Patient-Reported Outcomes
The BQ is a condition-specific outcome measure and has
been extensively validated and characterized.9-12 It consists
of seven 11-point numerical rating scales (0-10) each
covering a different aspect of the back pain experience.
These were (i) pain, (ii) disability in activities of daily
living, (iii) disability in social activity, (iv) anxiety, (v)
depression, (vi) fear avoidance behavior, and (vii) locus of
control. Subscales are summed to produce a total BQ score
(maximum of 70).
Using the Patients' Global Impression of Change
(PGIC), patients were asked “How would you describe
your pain/complaint now, compared to how you were when
you completed the questionnaire before your first visit to
this clinic?” The scale ranges from 1 (worse than ever) to 7
(very much improved). This outcome was dichotomized for
each of the follow-up points with improvement being
defined by a PGIC response of better or much better (score
of ≥6).13
The BQ and a PGIC were collected at 14, 30, and 90
days after the initial visit. In addition, participants also
completed a 7-point Likert scale measuring satisfaction at
the 30-day follow-up. The satisfaction scale consisted of 7
items and was preceded by a question asking “Overall, how
have you found the service and care your received? This
would include the way you have been treated by our
reception, practitioners or any other contact from us. Please
select one of the following”: (1) unacceptably poor; (2) not
as good as I was expecting, I would be concerned if a friend
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wanted to come to you; (3) reasonable but nothing special;
(4) as I was expecting and I am satisfied with this; (5) better
than I was expecting; (6) good, I would be happy to
recommend to a friend to you; and (7) a very high level, I
would recommend friends with similar problems to consider.
Analysis
For all participants, baseline and follow up data were analyzed
using descriptive statistics with comparisons between groups using
appropriate inferential methods. Bournemouth Questionnaire
percent change scoreswere calculated using the following formula:
(follow-up score − baseline score/baseline score) × 100.11
For LBP and neck pain (NP) patients only, further
categorization of BQ percent change scores was calculated.
We chose theminimal clinical important change cutoff points
for back pain and NP subjects of greater than and equal to
46% or greater than and equal to 35%, respectively.11,12
Within- and between-group analyses were investigated
using repeated-measures general linear methods (GLM) with
adjustment for significant baseline differences between
groups with change in percentage of total BQ scores as the
dependent variable. Time interactions were also included.
Regression models were constructed using the dichotomized
PGIC as the dependent variable (where improvement was
determined as≥6 points) for each follow-up point and within
the NHS or self-referral groups. An identical analysis was
also carried out with dichotomized percent change in BQ
scores as the dependent variable. A forward likelihood ratio
logistic regression procedure was used for this purpose.
For the subgroup analysis, we analyzed only nonspecific
lower back pain patients who had been categorized as low,
medium, and high risk by the SBT. Within- and
between-group analyses were carried out using GLM as
above with the grouping variable set as NHS or private
patients. In addition, we also generated crude and adjusted
odds ratios for the likelihood of improvement in self-
referring patients as compared to NHS patients as defined
by dichotomized PGIC outcomes (≥6 points) within each of the
SBT risk group categories. For this, we used a logistic regression
procedure adjusting for all baseline variables indicated as
significantly different between these 2 referral routes.
Ethics
The Anglo-European College of Chiropractic ethics
board confirmed that this service evaluation study was
exempt from institutional ethical review (http://www.aecc.
ac.uk/research/about/).
RESULTS
Baseline Descriptors
A total of 8222 patients completed the initial question-
naire. Of these, 41% were NHS patients referred by their GP.
Table 1 describes the characteristics of this cohort of patients
at baseline as split into NHS and private patient groups. The
greatest proportion of patients indicated either back pain, NP,
or both as an area of pain.
Comparison of groups showed significant differences
across a range of both demographic and clinical measures.
The NHS patients were more likely to be female, more
chronic, and have higher severity including radiating pain
and have a higher BQ scores across all domains (Table 1). Of
those patients who identified low back, NP, or both as an
area of pain, similar differences between NHS and private
patients were seen as with the whole cohort (Tables 2 and 3).
Specifically for patients with LBP, NHS patients were
significantly more likely to be placed in the high-risk SBT
group (39.1% vs 21.6%), whereas similar proportions were
classed as medium risk (Table 2).
Outcomes
Both private and NHS patients referred for LBP and NP
showed substantial improvement across the range of
Table 1. Baseline Characteristics of Patient Groups Across
Whole Cohort
NHS
Funded
(n = 3371)
Private
Patients
(n = 4851) Significance
Age (mean) 49.1 49.2 NS
Days to first appointment (mean) 1.5 0.43 a
Female (%) 60.2 48.3 a
New patient (%) 78.0 61.1 a
Seen before (%) 2.7 21.1 a
Head pain (%) 5.8 2.8 a
NP (%) 36.7 31.0 a
Shoulder pain (%) 23.7 23.1 NS
Back pain (%) 78.6 73.8 a
Upper arm pain (%) 5.5 4.9 NS
Lower arm pain (%) 6.1 4.3 a
Above knee pain (%) 32.8 23.1 a
Below knee pain (%) 13.7 8.5 a
Pain N30 d in a year (%) 54.9 46.5 a
Reoccurring (%) 76.0 64.1 a
Days since 30 d of no pain (%) a
b3 mo 32.7 56.0
3-12 mo 33.4 21.6
1-5 y 21.5 13.1
6-10 y 4.6 3.3
N10 y 6.8 4.8
BQ scores (mean)
Pain 6.7 6.2 a
ADL 6.2 5.5 a
Social 5.7 4.9 a
Anxiety 5.6 4.5 a
Depression 4.4 3.0 a
Work 5.9 4.8 a
LOC 5.7 4.9 a
Total 40.2 34.0 a
ADL, activities of daily living; BQ, Bournemouth questionnaire; LOC,locus
of control; NHS, National Health Service; NP, neck pain;NS, not significant.
a P b .01, χ2 test.
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outcome assessments at each of the 3 follow-up points
(Tables 4-7). Using the published cutoff for minimally
clinically important change (MCIC) in percent change BQ, a
smaller proportion of NHS LBP patients achieved important
clinical change over the course of the treatment as compared to
private patients (Table 4). This is most marked in the initial 2
weeks from after the initial consultation. Crude odds ratios
indicate that overall NHS patients were around 2 to 3 times less
likely to improve in comparison to private patients. However,
when adjusting for key baseline confounders, these differences
became insignificant at 1-month follow-up re-emerging at 90
days. Using the PGIC as a dichotomized outcome, ostensibly
identical results emerged, although these 2 measures are
substantially different, one being a summed score across
multiple condition-based and psychological domains
questioning how the patient feels now and the other a 7-point
scale asking individuals about their perception of improvement
thinking back to how they were when they initially presented.
When adjusted for baseline confounders, differences in
percent change in BQ scores for patients with LBP in the 2
referral groups remained significant only up to 2 weeks into
treatment (Table 5 and Fig 1A). Differences were minimal
at 1 month but increased slightly at 90 days. However, this
remained statistically insignificant. Mean response profiles
as determined by analysis of time/group interaction was
statistically insignificant over time between groups (F = 0.75;
P N .05) indicating the pattern of change was essentially the
same between the 2 referral groups.
For patients with NP, a similar pattern in the risk of
improvement is apparent both in terms of MCIC for the BQ
and the PGIC (Table 6). After adjusting for key baseline
differences, the differences in outcomes were not statisti-
cally significant after 2 weeks of chiropractic care. This is
more apparent in the adjusted change in percent BQ scores
where there was no substantive difference in adjusted
changes scores at any follow-up point (Table 7 and Fig 1B).
Table 8 shows that there were significant differences
between the number of treatments for each group over time
with NHS patients receiving more sessions over a shorter
time, having effectively ended treatment by 30 days,
whereas private patients were still attending for further
consultations. The number of treatments received by those
presenting with either LBP or NP was similar.
Most patients in both groups reported being satisfied with
the care they had received (Table 9). National Health Service
patients were more likely to have had their expectations
exceeded than private patients (98.5% vs 89.2%).
Table 2. Baseline Characteristics of Patient Groups Reporting
Back Pain
NHS
Funded
(n = 2591)
Private
Patients
(n = 3537) Significance
Age (mean) 47.7 48.0 NS
Female (%) 60.1 47.7 a
Head pain (%) 3.5 1.8 a
NP (%) 27.7 23.8 a
Shoulder pain (%) 17.8 15.9 NS
Above knee pain (%) 37.8 24.3 a
Below knee pain (%) 15.1 7.9 a
Pain N30 d in a year (%) 77.1 46.3 a
Reoccurring (%) 54.9 64.1 a
Days since 30 d of no pain (%) a
b3 mo 32.7 56.7
3-12 mo 33.7 21.9
1-5 y 22.0 12.1
6-10 y 4.7 3.3
N10 y 7.0 4.8
SBT categories (%)
Low 26.4 46.3 a
Medium 34.5 32.0
High 39.1 21.6
BQ scores (mean)
Pain 6.8 6.3 b
ADL 6.4 5.6 b
Social 5.9 5.1 b
Anxiety 5.7 4.6 b
Depression 4.6 3.1 b
Work 6.1 5.0 b
LOC 5.7 5.0 b
Total 41.2 34.7 b
ADL, activities of daily living; BQ, Bournemouth questionnaire; LOC, locus of
control;NHS, National Health Service;NS, not significant; SBT, STarT back tool.
a P b .01, χ2 test.
b P b .01, Mann-Whitney U test.
Table 3. Baseline Characteristics of Patient Groups Reporting
Neck Pain
NHS
Funded
(n = 1207)
Private
Patients
(n = 1486) Significance
Age (mean) 49.0 46.1 NS
Female (%) 66.3 56.1 a
Head pain (%) 13.2 6.8 a
Back pain (%) 59.4 56.7 a
Shoulder pain (%) 45.4 42.2 NS
Above elbow pain (%) 10.5 8.1 a
Below elbow pain (%) 11.1 6.9 NS
Pain N30 d in a year (%) 79.7 66.5 a
Reoccurring (%) 54.8 63.8 a
Days since 30 d of no pain (%) a
b3 mo 32.7 56.7
3-12 mo 32.7 21.9
1-5 y 22.0 13.1
6-10 y 4.7 3.3
N10 y 7.0 4.8
BQ scores (mean)
Pain 6.6 6.1 b
ADL 6.1 5.3 b
Social 5.4 4.5 b
Anxiety 5.8 4.9 b
Depression 4.5 3.3 b
Work 5.8 4.9 b
LOC 5.6 5.0 b
Total 40.0 34.0 b
ADL, activities of daily living; BQ, Bournemouth questionnaire;
LOC, locus of control; NHS, National Health Service; NS, not significant.
a P b .01, χ2 test.
b P b .01, Mann-Whitney U test.
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STarT Back Categorization
A GLM analysis was carried out for between- and
within-group and time multiplied by group interactions for
percent change in BQ scores as adjusted for the same baseline
variables as in the whole cohort back pain analysis above (
Fig 2). In the low-risk group, there were no significant group or
group multiplied by time interactions, although both groups
changed significantly over time (F = 5.3;P b .01). However, in
both medium- and high-risk groups, both group (medium [F =
5.4;P b .05] and high [F = 5.3;P b .05]) and time (medium [F
= 5.9; P b .01] and high [F = 8.3; P b .001]) effects were
significant with NHS, although as percentage outcomes, these
effects did not persist at 90 days except in the high-risk groups.
In terms of clinical change, around 80% of private patients and
60% to 70% of NHS patients achieved a minimally important
change of 30% by 90-day follow-up.
DISCUSSION
This study analyzed a large data set of patients with
MSK conditions seeking chiropractic care either as self-
referring private patients or as referred through the NHS via
a GP. This is one of the largest prospective cohort studies of
patients undergoing chiropractic care, and reporting of the
characteristics and outcomes of patients presenting for such
a large group of patients is unique in the UK. Results of this
study are similar to other UK studies, 8,14 and the
descriptions of both baseline characteristics and outcomes
may provide robust condition-specific metrics generalizable
to the wider UK populations of patients presenting for
private and NHS chiropractic care.
Generally, NHS patients were more chronic, in more
distress, and displayed more comorbidity than private
patients. Private patients, who are a self-selecting group,
tend to be healthier and less severe at the time of
presentation. Similar differences were found between
chiropractic patients and those in general practice at
baseline in a recent report from Denmark.6 Analysis of
secondary data in the present study showed that those
presenting privately are more likely to have had previous
experiences of chiropractic care. This bolsters the idea that
patients return for such care when presented with future
MSK episodes.
On average, NHS patients attended more treatment
sessions than those attending privately. The AQP contracts
provide a fixed tariff for a course of care to the NHS patient
irrespective of the number of sessions, whereas private
patients pay per visit. We do not have information about
Table 4. Clinical Outcomes for Back Pain Subjects at Each
Follow-Up Point
NHS
Funded
Private
Patients
Odds of Improving
(Private vs NHS)
% Improved % Improved
Crude OR
(95% CI)
Adjusted OR
(95% CI) a
BQ change score ≥46%
14 d 43.3 50.5 1.6 (1.3-1.8) 1.8 (1.5-2.2)
30 d 57.0 58.7 1.2 (1.0-1.5) 1.2 (1.0-1.6)
90 d 54.6 60.9 1.5 (1.2-1.7) 1.7 (1.3-2.2)
PGIC ≥6 points
14 d 43.9 69.3 2.9 (2.4-3.4) 2.0 (1.7-2.4)
30 d 68.2 75.3 1.4 (1.2-1.7) 0.9 (0.8-1.2)
90 d 63.7 79.7 2.2 (1.8-2.8) 1.6 (1.2-2.1)
BQ, Bournemouth questionnaire; CI, confidence interval; NHS, National
Health Service;OR, odds ratio;PGIC, Patients’Global Impression of Change.
a Adjusted for sex, visits so far, days since 30 days of no pain, pain
more than 30 days in a year, recurrence, baseline BQ total, leg pain above
knee, and leg pain below the knee.
Table 5. Percent Change in Total BQ for Back Pain Patients at Each Follow-Up Point (Crude vs Adjusted for Covariates)
Crude Change (%)
Estimated a Marginal Means
(95% CI)
F P Difference
a
(95% CI) (NHS − Private)NHS Private NHS Private
14 d 30.0 46.3 33 (29-37) 43 (39-47) 11.8 .01 −10.3 (−16.2 to −4.0)
30 d 44.3 56.4 47 (45-50) 50 (47-54) 1.4 .24 −3.0 (−8.0 to 2.0)
90 d 48.2 60.4 52 (48-56) 58 (53-63) 3.2 .07 −6.5 (−13.7 to 1.0)
CI, confidence interval; NHS, National Health Service.
a Univariate GLM adjusted for sex, visits so far, days since 30 days of no pain, pain more than 30 days in a year, recurrence, baseline BQ total, leg pain
above knee, and leg pain below the knee.
Table 6. Clinical Outcomes for Neck Pain Subjects at Each
Follow-Up Point
NHS
Funded
Private
Patients
Odds of Improving
(Private vs NHS)
% Improved % Improved
Crude OR
(95% CI)
Adjusted OR
(95% CI) a
BQ change score ≥35%
14 d 43.3 50.5 1.3 (1.1-1.7) 1.6 (1.2-2.2)
30 d 57.0 58.7 1.1 (0.8-1.4) 1.3 (0.9-1.9)
90 d 54.6 60.9 1.3 (1.0-1.7) 1.5 (1.0-2.1)
PGIC ≥6 points
14 d 45.0 62.3 2.0 (1.6-2.6) 1.6 (1.2-2.1)
30 d 66.8 68.2 1.1 (0.8-1.4) 0.9 (0.8-1.3)
90 d 58.9 71.5 1.8 (1.3-2.4) 1.3 (0.9-1.9)
BQ, Bournemouth questionnaire; CI, confidence interval; NHS, National
Health Service; OR, odds ratio; PGIC, Patients’ Global Impression of
Change.
a Adjusted for sex, visits so far, days since 30 days of no pain, pain
more than 30 days in a year, recurrence, baseline BQ total, arm pain above
elbow, and arm pain below the elbow.
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compliance with clinicians care plans; therefore, it is
possible that private patients were unwilling to attend as
many sessions. However, given that as a group their care
was extended over a longer period, a more likely
explanation is that differences in visit numbers were not
due to financial factors but more likely related to the more
complicated health needs of the NHS patients.
Despite the more chronic and complex nature of the
presentation of NHS patients, it was more common for
private patients to continue to receive care beyond 30
days. However, the NHS pathways preclude providing
supportive care beyond settling symptoms. In a physio-
therapy setting in Ireland, public setting patients had
more treatments than those who were self-referring.15
However, in the study by Casserley-Feeneya et al,15
there was no upper limit on public-funded treatments,
and it is unknown whether removing such an artificial
barrier in this study might ameliorate any differences
seen in treatment numbers.
For patients with low back and NP, both private and
NHS patients experienced large and clinically significant
reductions in percent change BQ scores. When corrected for
baseline differences in severity of symptoms, there were no
significant differences between the private and NHS
patients at 30 days, a small difference at 90 days, but this
was only for patients with NP. Private patients as a group
continued to improve at each follow-up assessment,
whereas the improvement of the NHS group leveled off
or slightly deteriorated after 30 days.
When dichotomizing the change in BQ scores as
determined by a minimal clinical cutoff point for both
back and NP, large proportions of patients were categorized
as having clinically important improvement over the course
of the 90 days, although fewer NHS patients fell into this
category. However, after adjusting for baseline severity,
statistically significant differences in odds of improvement
only remained at early and later follow-up points in LBP
patients and only at early follow-up in NP patients.
Table 7. Percent Change in Total BQ for Neck Pain Patients at Each Follow-Up Point (Crude vs Adjusted for Covariates)
Crude Change (%)
Estimated a Marginal Means
(95% CI)
F P Difference a (95% CI) (NHS − Private)NHS Private NHS Private
14 d 30.0 40.0 2.3 (28-36) 37.3 (33-42) 2.6 .11 −5.0 (−11.2 to 1.1)
30 d 42.1 45.5 43.5 (39-48) 42.6 (36-49) 0.05 .82 1.0 (−7.0 to 9.0)
90 d 40.1 42.9 41.8 (36-48) 51.1 (45-57) 3.9 .47 −9.0 (−18.0 to −0.1)
CI, confidence interval; NHS, National Health Service.
a Univariate GLM adjusted for sex, visits so far, days since 30 days of no pain, pain more than 30 days in year, recurrence, baseline BQ total, arm pain
above elbow, and arm pain below the elbow.
Fig 1. Percent change in BQ scores as compared between referral routes for patients with LBP and NP. Values are adjusted for all
variables significantly different at baseline between the 2 referral routes. NHS, National Health Service.
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These proportions were mirrored by a global impression
of change outcome as reported by the patient directly,
indicating improvement anchored to the phrases “im-
proved” or “very much improved.” Given that the MCIC
as calculated in previous studies used a similar PGIC to
determine such cutoff points, this might be expected.
However, the large proportion of patients reporting
important clinical change is notable over the course of
this cohort care.
Generally, when looking at SBT risk groups, NHS
patients in medium- and high-risk groups did less well, with
this difference being marginally more marked in medium-
and high-risk groups. However, these differences, although
being statistically significant, were clinically small with
most patients achieving clinical change in both referral
groups by 90 days. This similarity in outcomes for SBT
groups of patients undergoing chiropractic care has been
reported before.16
The large majority of patients sampled here reported being
satisfied with the care they received even if they did not
achieve a positive outcome. This is in concord with prior
work on patients' descriptions of their experiences having
attended chiropractors.17 In this study, those referred by their
GP were more likely to have had their expectations of
treatment exceeded. There are differences in the care
provided to the 2 groups with NHS patient's attending
more sessions, whichmay account for this. In addition, higher
proportions of private patients had previously seen a
chiropractor and so are likely to have appropriate expecta-
tions of how theywill be treated. It is possible that, in general,
those paying for private care expect a different standard of
service than those whose care is funded by the state.
The pattern of change in patients in this cohort is similar
to other studies18 and mirrors the expected clinical course
for LBP at least. In addition, a secondary analysis of
expected regressions to the mean values as calculated using
R2 regression coefficients between baseline and follow-up
total BQ scores19 was marked indicating that this
phenomena probably contributed, along with natural
history20,21 and treatment effects to the changes seen in
BQ scores over time, although these were generally smaller
in the NHS group.
There was a deterioration of outcomes noted in the NHS
group after they had finished attending for treatment (by 30
days), whereas further improvement was seen in the private
group who were more likely to continue care beyond this.
Previous work has suggested that prolonged treatments in
the form of supported or maintenance care improve longer
term prognosis.22,23 National Health Service patients
received more sessions but, at higher frequency, early in
care, and this may suggest that duration of care is a
significant factor separate from number of visits. Further
work is needed in this area.
Limitations and Strengths
The size of the cohort of this study is a strength. The use
of an automatic electronic patient-driven patient-reported
outcome measure system within the participating clinic
directly facilitates the ability to collect such large numbers.
This study design precludes any conclusions regarding
putative treatment effects associated with chiropractic care
as factors including regression to the mean or natural history
may underlie a significant proportion of the improvements
seen. In addition, NHS-referred patients in this sample have
been subject to selection by their GP and, as such, may not
represent all those presenting with spinal pain to GPs,
limiting generalizability to this wider population.
Furthermore, it is possible that the higher proportion of
NHS patients indicating care had exceeded expectations
may have had differing expectations of care compared to
self-referring patents and the history and experience within
a different health care setting may have influenced self-
reporting of these outcomes.
Lastly, patients were recruited from a limited group of
clinics in the south of England, and it is possible that
demographic and condition-specific characteristics may be
different in other parts of the UK or for other countries.
CONCLUSION
This study characterized a large number of private and
NHS-referred patients as cared for by chiropractors and
provides a unique and robust description of characteristics
and outcomes in this patient group for the UK. Those
presenting for chiropractic care either privately or by their
NHS GP experienced excellent results across a range of
patient-reported outcome and experience measures. This
remained true regardless of the STarT back category where
substantive improvements in outcomes were seen in all 3
risk groups regardless of referral status.
Table 8. Number of Treatments at Each Follow-Up Point for
Back and Neck Pain Patients
Back Pain
Significance
NP
SignificanceNHS Private NHS Private
14 d 3.5 2.7 b0.001 3.5 2.6 b0.001
30 d 6.6 3.6 b0.001 6.7 3.9 b0.001
90 d 6.7 4.1 b0.001 6.7 4.3 b0.001
NHS, National Health Service; NP, neck pain.
Table 9. Satisfaction With Treatment for Whole Cohort and Back
and Neck Pain Patient Subgroups
Cohort
NHS Private
PGIC score
≥4 (as I was expecting and I am satisfied with this) 98.7% 93.7%
≥ 5 (better than I was expecting) 98.5% 89.2%
NHS, National Health Service;PGIC, Patients’Global Impression of Change.
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Abstract
Background: Chronicity amongst musculoskeletal patients remains a considerable burden and predicting outcomes in
these patients has proven difficult. Although a large number of studies have investigated a range of predictors of
outcome few have looked at the practitioners’ ability to discern those that improve from those most likely to fail to
improve. This study aimed to investigate the ability of chiropractors to predict patient outcomes.
Methods: Prediction and outcome data were collected from 440 consecutive patients with back, neck or shoulder
pain accepted for chiropractic care within 5 linked private practices.
Predictions by chiropractors were compared to patient outcomes as measured by Bournemouth Questionnaire (BQ)
scores, pain NRS scores and patient global impression of change (PGIC) collected at 4 and 12 weeks following the
initial consultation.
Results: Overall, chiropractors appear unable to accurately predict poor outcomes in their patients particularly in the
longer term. Although some conditions (neck) faired a little better in some cases with some trends in short term pain
scores being associated with the clinicians prediction, this was marginal. Subgrouping by practitioners or duration did
not improve the performance of these predictions
Conclusions: Chiropractors generally fail to reliably predict poor treatment outcome of patients at initial consultation.
Keywords: Prognosis, Practitioner, Prediction, Outcome, Chiropractic
Background
Musculoskeletal disorders (MSD) remain a burden both
in terms of suffering and economics with European
economies paying up to €240 billion a year in health and
work related costs [1]. Up to 80% of the population will
suffer from MSDs at some point in their life [2] and at
least 100 million people reported chronic musculoskel-
etal pain in 2008 [3]. Some types of MSD are more
prevalent than others. For example, the department of
health found that 13-15% of unemployed individuals in
Britain between 16 and 64 years of age cite back pain as
their reason to be out of work with 5% of employed back
pain sufferers having taken time of work in the past
month due to pain. It is estimated that annually British
businesses lose 4.9 billion work days due to back pain
with UK total costs associated with MSDs of around £7
billion [4]. The need to return patients to work and sat-
isfactory resolution of these types of disorders is clearly
imperative and The Work Foundation [1] states that ‘re-
turn to work and maintaining work productivity should
be explicit clinical targets, and in this respect, the bene-
fits of early diagnosis, appropriate intervention and ef-
fective rehabilitation in managing MSDs are clear’.
The ability to identify patients likely to respond differ-
entially to care is important to enable the provision of
targeted advice and care [5]. This has been described by
the Cochrane collaboration as the number one priority
in back pain research [6]. Despite a large number of
studies looking at prognostic factors associated with
poor outcome in those attending chiropractors, few ro-
bust predictors have emerged with controversy sur-
rounding those that have been found [7-9]. However, it
is possible that clinicians have an additional insight into
the likelihood of recovery or otherwise of MSD patients
attending seeking their care. If true practitioners do in-
deed have an insight into their patients prognosis this
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could potentially enable an exploration of the factors be-
hind this prognostic ability as a direction for future
work.
Previous research suggests the ability of clinicians in
general to predict accurately the likely response of pa-
tients to care is uncertain [10]. Hill et al. [11] reported
that clinicians (General practitioners, physiotherapists
and pain management specialists) using intuition alone
to make risk estimations for LBP patients had little
agreement compared to a formal screening tool (Start
Back Tool) and low inter-clinician agreement. In con-
trast, Jellema et al. [5] implies that general practitioners
ability to assess risk does not dramatically differ from
the Örebro Musculoskeletal Pain Screening Question-
naire, the Low Back Pain (LBP) Perception Scale and a
clinical prediction rule created for the study. The only
other study reporting associations between the clinicians’
prediction and LPB patients’ outcome was where the
primary goal of the study was to generate a clinical pre-
diction rule (CPR). Here, the physiotherapist predictions
performed poorly in comparison to the CPR which itself
generated AUCs considered to poor, despite the clini-
cians predictions still adding some utility in the final
model [12].
Few if any studies have investigated the ability of chi-
ropractors to predict outcomes in their patients. Given
that most LBP patients attending chiropractic care re-
port a good outcome, identifying those who will do
poorly as early as possible may allow greater utility for
clinicians and researchers in providing more targeted ap-
proaches [8]. This study aimed therefore to explore how
well chiropractors are able to identify which patients are
more likely to fail to recover while undergoing a course
of chiropractic care.
Methods
Subjects
Patients with low back, neck or shoulder pain, over 16
years of age and seeking care for the first time from UK
chiropractors and were eligible. Patient consent to use
their anonymised data for research purposes was
achieved via a tick box during routine on line collection
of clinical baseline and outcome reporting. The chiro-
practor’s experiences ranged from 2 to 20 years and were
aged between 24 and 45 with two being female. Inclu-
sion criteria were; accepted for chiropractic treatment
and consented to being sent e-mails as part of an elec-
tronic patient reported outcome measures (Care Response)
system in these clinics.
Procedure
Chiropractors were asked to record on a form (immedi-
ately after the first consultation) whether they thought
patients were less likely than average to report a good
outcome following a course of care. Patient data col-
lected as normal practice activity was analysed. The data
collected at baseline on paper forms at the practice in-
cluded gender, age (years) , complaint (body area dia-
gram), and duration of complaint (less than 4 weeks, less
than 4 weeks recurring and greater than 4 weeks), total
Bournemouth Questionnaire (BQ) [13] scores (0–70;
higher is worse), pain NRS (0–10) and practice attended.
Patients were then further contacted by either post or
email with requests to complete the BQ, pain NRS and
patient global impression of change (PGIC) question-
naires at 4 week and 12 week follow up. The PGIC con-
sisted of a question and 6 possible responses as follows:
“How would you describe your pain/complaint now,
compared to how you were when you completed the
questionnaire before your first visit to this clinic?”
ϑ Very much improved
ϑ Much improved
ϑ Slightly improved
ϑ No change
ϑ Slightly worsened
ϑ Much worsened
ϑ Worse than ever
The setting was 5 UK clinics and involved the prac-
tices of 6 separate chiropractors.
Data analysis
We used a primary (BQ Total) and two secondary (Pain
NRS, PGIC) measures of outcome and chose to treat the
chiropractors predictions as a univariate predictive
model, calculating, odds ratios for not improving if the
chiropractor assigned a likelihood of poor recovery, posi-
tive and negative likelihood ratios, the percentage of
variation in outcome explained by the model (Nagelkerke)
and area under the curve (AUC) via ROC analysis. This
involved using chiropractors’ baseline classification of
patient status against status of the patient as defined by
the outcomes at 4 and 12 week follow-up points. Area
under the curve figures were interpreted as follows; .90-1 =
excellent, .80-.90 = good, .70-.80 = fair, .60-.70 = poor, .50-
.60 = fail.
Categorisation of patient self-reported status at 4 and
12 week follow up was determined by using the reported
minimal clinically important change for the total BQ as
a cut off for non-improvement for back (≤ 46%) [14] and
neck (≤ 35%) pain [15]. For the pain NRS a cut off
of ≤29% [16] indicated non improvement while for the
PGIC a cut off of <6 points indicated non improvement
[7]. Subgroup analysis was carried out where numbers
allowed, using; patient complaint, chiropractic practice
and complaint duration as stratifying variables. All analysis
was carried out using SPSS (v21).
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Results
Four hundred and forty patients with complete data
were included in the analysis at baseline. Respondents at
4 and 12 week follow up were 255 (58%) and 182 (41%)
respectively. Tables 1 and 2 illustrate the demographic
characteristics and baseline/follow up scores respect-
ively. Back and neck pain patients showed similar pro-
files in terms of duration and baseline pain and BQ
scores. In contrast most shoulder pain patients had
higher chronicity.
Table 3 illustrates the mean percentage change of the
continuous outcome measures between baseline and fol-
low up points. Generally, a greater than 50% drop in
total BQ and pain scores are observed in all 3 conditions
at 4 weeks follow up. This deteriorates slightly for back
pain patients, plateaus for neck pain and substantially
further improves for shoulder pain at 12 weeks follow
up. Changes both in total BQ and pain scores show
similar values with changes in pain being generally
higher that changes in total BQ with shoulder pain pa-
tients improving the most.
Table 4 illustrates these changes as dichotomised
around the measures respective MCIC values. For both
dichotomised pain and total BQ, similar proportions of
LBP patients failed to improve at both 4 and 12 week
follow up with around 20 to 25% not improving at
12 weeks. A lower proportion of around 10% fail to im-
prove in the neck pain group by the same time. Of note
is the fact that nearly all of the shoulder patients im-
proved by the 12th week with only 4% not improving, al-
though this was only calculated with dichotomous pain
scores as there is no validated MCIC for the BQ and
shoulder pain.
In slight contrast, the proportions of patients failing to
improve as defined by the dichotomised PGIC were
somewhat higher for all conditions being around a third at
4 weeks. These proportions remained similar at 12 weeks
for back pain, falling slightly for neck pain and dramatic-
ally for shoulder pain following a similar pattern to the
previous dichotomised outcomes.
Tables 5, 6, 7 report the analysis of the accuracy of the
clinicians judgment in correctly identifying those pa-
tients failing to improve at 4 and 12 weeks follow up, as
defined by 3 outcomes, total BQ, NRS pain and PGIC,
dichotomised at their respective MCICs.
In general both the ability of the clinician to predict
outcome (Odds Ratio (OR), Nagelkerke) and the dis-
criminative ability of this prediction in separating those
patients that did not improve from those that did (+ve
and -ve Likelihood ratio, AUC) were extremely poor re-
gardless of the outcome measure used. Although there
were some notable minor improvements in these values
for the short term (4 weeks) prediction of neck and
shoulder patients, the likelihood ratios still indicated no
discriminative power, with AUCs still falling into the
‘poor’ or ‘fair’ category. All other AUC values are consid-
ered to be in a ‘failed’ category in their ability to predict
or discriminate actual outcomes. Interestingly, the mean
NRS continuous scores were significantly higher at
4 weeks follow up in the non-improved compared to the
improved patients as categorised by the clinician at base-
line. However, the PGIC at 4 weeks follow up and both
the NRS and PGIC continuous scores at 12 weeks follow
up were no different between the predicted categories.
Table 1 Demographic characteristics split by complaint
Variable Back Neck Shoulder
Age (Mean (SD)) 44.0 (15.0) 45.7 (15.5) 45.5 (15.9)
Gender (% Female) 52 51 46
Treatments at 1 month 4.6 (1.7) 4.6 (1.5) 4.6 (1.4)
Duration (%)
< 1 month 31 32 17
< 1 month recurring 23 21 17
> 1 month 46 46 65
Table 2 Baseline and follow up measures split by complaint
Back Neck Shoulder
Baseline (n=440) n=312 n=71 n=57
Pain NRS (Mean (SD)) 5.9 (2.2) 5.6 (2.4) 5.7 (2.3)
BQ total (Mean (SD)) 36.3 (15.1) 34.2(16.6) 32.7 (14.9)
Week 4 (n=255) n=173 n=45 n=37
Pain NRS (Mean (SD)) 2.1 (2.0) 1.8 (2.0) 2.2 (1.8)
BQ total (Mean (SD)) 11.9 (13.3) 11.8 (11.4) 11.3 (10.6)
Week 12 (n=182) n=124 n=35 n=23
Pain NRS (Mean (SD)) 2.1 (2.4) 1.6 (2.1) 1.2 (1.8)
BQ total (Mean (SD)) 12.2 (14.0) 10.4 (12.9) 7.9 (10.4)
Table 3 Change (%) in BQ total and pain NRS scores split
by complaint
Back Neck Shoulder
Week 1- 4 n=173 n=45 n=37
BQ total 62.4 (42.2) 62.7 (32.1) 56.9 (40.5)
Pain NRS 62.8 (36.5) 65.3 (37.0) 58.6 (39.7)
Week 1- 12 n=124 n=35 n=23
BQ total 59.6 (53.3) 67.5 (34.8) 74.3(31.3)
Pain NRS 56.3 (62.1) 68.0 (41.7) 81.2 (26.3)
Newell et al. Chiropractic & Manual Therapies 2013, 21:42 Page 3 of 7
http://www.chiromt.com/content/21/1/42
When the primary outcome scores were stratified by
the individual practitioners or the duration of the condi-
tion this predictive and discriminative ability was no bet-
ter than the previous analysis with all the AUC values
falling into the ‘failed’ category apart from a single prac-
titioner who scored ‘poor’ at 4 and 12 weeks. Because of
the reduction in numbers of patients failing to improve
due to stratification of the BQ scores to less than 5 indi-
viduals in some cases we performed the same analysis
using the secondary PGIC outcome which had larger
numbers of non-improved patients at each time point.
This analysis found the same lack of predictive and
discriminative power of the practitioners initial judge-
ment found using the primary measure.
Discussion
Analysis of the ability of chiropractors to predict their
own patents’ outcome status suggests that practitioners
are overall at best poor and at worst fail. Given that prog-
nosis in this condition does not involve a life threatening
outcome, one might argue that the AUC categorisation of
Table 4 Proportion (%) of patients not improving as
defined by cut off values for BQ total, pain NRS and PGIC
scores split by complaint
Back (n=nI/I) Neck (n=nI/I) Shoulder (n=nI/I)
BQ total*
Week 4 26.3 (45/128) 21.2 (9/36) nc
Week 12 26.8 (33/91) 14.3 (5/30) nc
Pain NRS**
Week 4 17.4 (29/143) 15.9 (7/38) 16.7 (6/30)
Week 12 20.2 (25/99) 11.8 (4/31) 4.3 (1/22)
PGIC***
Week 4 30.6 (53/120) 26.7 (12/33) 37.8 (14/23)
Week 12 27.4 (34/90) 22.9 (8/27) 21.7 (5/18)
*(≤ 47% (Back), ≤ 36% (Neck)), **(≤ 30%), ***(≤ 5 points), nc=not calculated as
no MCIC, nI/I= not improved/Improved.
Table 5 Utility of chiropractors’ prediction of patients not
improving as categorised by MCIC in BQ total* scores
split by complaint
Back Neck Shoulder
Week 4
N 173 45
OR (95% CI) 1.7 (0.8 to 3.8) 3.2 (0.7 to 15.0) nc
Nagelkerke R2 0.01 0.07 nc
+ve Likelihood ratio 0.0 0.0 nc
−ve Likelihood ratio ** ** nc
AUC 0.5 (0.4 to 0.6) 0.6 (0.4 to 0.8) nc
Week 12
N 124
OR (95% CI) 1.7 (0.6 to 4.9) § nc
Nagelkerke R2 0.01 § nc
+ve Likelihood ratio 0.0 § nc
−ve Likelihood ratio ** § nc
AUC 0.5 (0.4 to 0.7) § nc
*(≤ 47% (Back), ≤ 36% (Neck)), nc=not calculated as no MCIC, **unable to
calculate as divided by 0, § unable to calculate due to less than 5 in one cell,
AUC=Area under curve.
Table 6 Utility of chiropractors’ prediction of patients not
improving as categorised by MCIC in pain NRS* scores
split by complaint
Back Neck Shoulder
Week 4
N 173 45 37
OR (95% CI) 1.3 (0.5 to 3.3) 1.4 (0.2 to 8.9) 5.5 (0.8 to 36.0)
Nagelkerke R2 0.00 0.01 0.15
+ve Likelihood ratio 0.0 0.0 0.0
−ve Likelihood ratio ** ** **
AUC 0.5 (0.4 to 0.6) 0.5 (0.3 to 0.8) 0.7 (0.5 to 0.9)
Week 12
N 124
OR (95% CI) 3.1 (1.1 to 9.3) § §
Nagelkerke R2 0.05 § §
+ve Likelihood ratio 0.0 § §
−ve Likelihood ratio ** § §
AUC 0.6 (0.4 to 0.7) § §
*(≤ 30%), nc=not calculated as no MCIC, **unable to calculate as divided by 0,
§ unable to calculate due to less than 5 in one cell, AUC=Area under curve.
Table 7 Utility of chiropractors’ prediction of patients not
improving as categorised by PGIC* scores split by complaint
Back Neck Shoulder
Week 4
N 173 45 37
OR (95% CI) 1.1 (0.5 to 2.5) 4.0 (0.9 to 17.8) 1.3 (0.3 to 5.2)
Nagelkerke R2 0.00 0.10 0.00
+ve Likelihood ratio 0.0 2.8 0.0
−ve Likelihood ratio ** 0.7 **
AUC 0.5 (0.4 to 0.6) 0.6 (0.4 to 0.8) 0.5 (0.3 to 0.7)
Week 12
N 124 35 23
OR (95% CI) 2.2 (0.8 to 6.1) 0.5 (0.05 to 4.9) 0.5 (0.04 to 5.5)
Nagelkerke R2 0.03 0.02 0.02
+ve Likelihood ratio 0.0 0.0 0.0
−ve Likelihood ratio ** ** **
AUC 0.6 (0.4 to 0.7) 0.5 (0.3 to 0.8) 0.6 (0.3 to 0.8)
*(≤ 5 points), **unable to calculate as divided by 0, AUC=Area under curve.
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the discriminative performance of clinicians might be
more lenient, i.e. ‘poor’ becomes ‘fair’ and ‘fail’ becomes
‘poor’. Despite this, the accuracy of the initial clinician
predictions remains predominantly poor. The only other
studies to investigate clinician prediction of recovery from
low back pain stated that GP’s risk estimation was com-
parable to other prognostic indicators as measured at
baseline, although the AUC was reported as only 0.6 and
physiotherapists were poorer than a clinical prediction
rule which itself scored as poor in terms of AUCs [6,12].
Most other studies investigating prognostic accuracy of
physicians have centred on cancer survival with a large
systematic review finding only weak evidence to support
clinician’s estimates alone as predictors of survival [17].
Predicting other important health outcomes also appears
difficult with a recent study investigating the prognostic
accuracy of occupational therapist advice regarding return
to work times revealing consistent and marked underesti-
mation of recovery by these health workers [18]. However,
the literature is not unanimous in its lack of support of
clinician based prediction. For example, Reiso et al. [19]
found that GPs ability to predict the period of certified
sickness absence was high and good prediction was most
strongly associated with type of diagnosis. However, the
frequent lack of definitive diagnoses in the conditions
dealt with in this study, most being categorised as nonspe-
cific, has made prognosis considerably more problematic.
Additionally, that the duration of sick certification investi-
gated by the study was potentially under the control of the
GP, could be considered a confounding factor. Although a
small number of factors associated with poor prognosis
have arisen from the MSD literature, particularly low
back pain studies, they fail to explain much of the vari-
ance reported in outcome. In particular, even fewer
robust indicators of prognosis have arisen amongst pa-
tients seeking manual therapy and it may not be so sur-
prising why the clinicians in this study struggle to
accurately judge outcomes amongst their patients given
that extensive research into potential predictive factors
of outcome have found so few in this particular MSD
population.
Of those that have been reported, reviews of prospect-
ive studies reveal a variety of prognostic factors. For ex-
ample longer pain duration has emerged as a generic
prognostic factor amongst MSD patients generally and
in low back pain patients in particular [20-22]. However,
in this study practitioners were no more accurate in pre-
dicting outcomes in chronic (> 1 month) as compared to
acute (< 1 month) patients. In addition many studies
have indicated psychological factors as important in prog-
nosis of MSD and this is may also be true of chiropractic
patients [23] although this remains a matter of contro-
versy [8]. Other factors such as socioeconomic, gender,
age and activity have been less reliably related to prognosis
in neck pain, with research being indecisive in particular
regarding age as a risk factor for poor prognosis [24].
Of interest beyond the primary question of this study
are the differences and similarities between the method
of determining outcomes and the outcomes of the con-
ditions studied. Generally both dichotomised BQ and
pain NRS based determination of improvement or other-
wise produce similar proportions of patients at both fol-
low up points. Of note is the fact that after 12 weeks
around one 20 to 25% of patients remained unimproved
for back and neck pain patients. This concurs with pre-
vious research that notes that, contrary to commonly
held notions, a significant proportion of these patients
do not recover entirely [25]. On the other hand those
presenting with shoulder pain and in this study, more
chronic shoulder pain, seemed to recover remarkably
well with the proportion categorised as not improved
continuing to fall significantly beyond the first month,
unlike with back and neck pain.
Interestingly, the PGIC global measure consistently
categorised a greater proportion of patients as not im-
proved at both follow up points across all conditions
compared to BQ and pain NRS categorisations. It is pos-
sible this may reflect the way this measure may be
thought about by patients where it allows any number of
factors to be brought into a patients’ judgement of their
improvement as opposed to a single measure such as
pain or even a multidimensional measure such as the
BQ. These differences may certainly warrant further
investigation.
There are clear limitations to this study. Firstly, the
question we asked the practitioners was ‘Whether they
thought patients were less likely than average to report a
good outcome following a course of care’. In meetings
with the practitioners involved prior to the study this
judgement was discussed in relation to patients’ re-
sponse on the BQ, as the practitioners were familiar with
the routine use of this questionnaire in their practice on
a day to day basis. However, the question did not expli-
citly highlight a particular outcome measure. In order to
increase the robustness of our conclusion, we therefore
used 3 outcome measures dichotomised around pub-
lished cutoff scores, with the BQ as the primary out-
come. Given that similar if not identical findings were
generated from all 3 outcomes it would tend to support
the conclusion that practitioners fail to predict patient
outcome and is less likely to be an idiosyncrasy of the out-
come measure we used or a mismatch between the practi-
tioners perception of the original question and the final
outcome measure.
Secondly, we chose to analyse the association between
practitioner prediction and patient self-reported out-
come in a manner reminiscent of diagnostic test validity
despite the fact that this was a prospective study.
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Normally, diagnostic test validity studies would ideally
require minimal time periods between gold standard and
new test data collection. In view of this, we also calcu-
lated the risk of improvement based on the chiroprac-
tor’s initial prognosis, typically a method appropriate to
prospective studies. Although this provides a further
measure of association, risk normally implies some
causative impact of the risk factor on the outcome,
whereas in our case there is no expectation that the
practitioner’s prognosis would impact the actual out-
come, although we did not know whether the practi-
tioner had explicitly stated their prognosis to the
patients and it is possible that if they had done so, this
may have influenced outcome.
Thirdly, chiropractors in this study were not asked to
predict patients’ reports of their outcome at any specific
time point but in general and it is possible that had they
been asked specifically how patients may report them-
selves at 1 or 3 months, prognostic accuracy would have
been found to be higher.
Lastly, this study used outcome data collected as a
normal part of practice activity returned by post or email
by patients. It is not possible to exclude the possibility
that those who did not respond to the request to
complete the PROMs would have answered differently.
However the proportion reporting a good outcome in
this sample is similar to other studies from this group of
practices which achieved a higher response rate by in-
cluding a telephone follow up of non-responders making
it less likely that the results quoted here are subject to
non-response bias [26].
Conclusion
In this study chiropractors were found not to be able to
accurately predict treatment outcomes of patients prior to
treatment at 1 or 3 months follow up, for any of the con-
ditions, chronicity of condition and regardless of the use
of multiple measures to determine outcome. The results
of this study imply that practitioners insight into a patients
likely outcome is not sufficient alone as a prognostic tool.
Given the controversy inherent in the prediction literature
to define robust predictors of prognosis it maybe that bar-
ring generic factors such as duration it will remain up to
the practitioner to do their best in how they articulate
potential prognosis to the patient. Luckily given that most
MSD patients tend to improve in the relatively short term
erring on the side of optimism may be the best policy.
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It is likely that individuals with nonspeciﬁc LBP (nsLBP) constitute a heterogenic group and targeting
treatment appropriately to those most likely to respond is of major relevance.
The STarT Back Tool (SBT) has been developed to stratify patients into risk groups to aid management
choices. However, there is controversy over its generalisability and uncertainty as to the timing of use.
This study investigated whether SBT categorisation early in a course of treatment would prove more
prognostic than categorising patients at baseline.
Seven hundred and forty nine patients over the age of 16 were recruited at 11 chiropractic clinics
within the UK. The SBT was used to categorise these patients at presentation and 2 days following initial
treatment with patient characteristics and condition speciﬁc markers also collected at baseline. The
primary outcome was the Patient Global Impression of Change (PGIC) collected at 14, 30 and 90 days
following the initial visit.
In this population undergoing chiropractic care, patients had similar outcomes irrespective of their
STarT back risk ranking.
Multivariate prognostic models included only the post initial visit SBT as an independent predictor of
favourable outcome for the medium risk group but only at 30 days. Follow up improvement was
dominated by previous improvement in 30 and 90-day models.
Over one third of patients swapped SBT risk groups in the 2 day period between initial stratiﬁcation
and post initial visit although there was little difference in eventual improvement at follow-up. Un-
derstanding the impact of timing of SBT stratiﬁcation is indicated.
© 2014 Elsevier Ltd. All rights reserved.
1. Introduction
Attempts to target treatment for nonspeciﬁc Low Back Pain
(nsLBP) patients have proved problematic. Numerous approaches
have been devised including exploring patient and condition based
characteristics associated with outcomes (Leboeuf-Yde et al., 2009),
formal clinical prediction rule construction (Flynn et al., 2002) and
a priori screening tools including recently the STarT Back Tool (SBT)
(Hill et al., 2008). This device, designed for intended use in clinical
practice was based on the knowledge that much nonspeciﬁc low
back pain appears to include psychological components as well as
musculoskeletal aspects to the experience of pain and disability
and that these can provide barriers to recovery.
The literature concerning the identiﬁcation of individuals with
nsLBP at risk of not improving and the wherewithal to ameliorate
such risks has been disappointing with various authors reporting
few and/or inconsistent modiﬁable baseline prognostic factors in
this population. In particular for patients undergoing chiropractic
care one of the only robust predictors of outcome has been shown
to be early change in symptomatology (Axen et al., 2005; Larsen
and Leboeuf-Yde, 2005; Newell and Field, 2007; Rubinstein et al.,
2008). Studies such as Childs et al. (2004) that did demonstrate
predictivemodel consistency in patients undergoing physiotherapy
were not able to maintain that consistency outside the original
study population (Hancock et al., 2008).
Current guidelines for the treatment of nsLBP describe several
treatments found to be generally helpful for this condition (NICE,
2009). However they are not helpful in deciding which of these
may be more appropriate for any particular patient. The SBT has
been developed to help clinicians direct nsLBP patient towards
appropriate and cost effective care at their initial presentation. The
SBT groups patients into three risk categories termed Low, Medium
and High, identifying in turn those most suited for minimal inter-
vention, manual therapy and manual therapy plus psychological.
Stratiﬁcation into targeted treatment using this tool as an initial
screen has been shown to result in more favourable outcomes in
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comparison to treatments as chosen by an experienced physio-
therapist (Hill et al., 2011). Because this tool identiﬁes modiﬁable
risk factor there remains the potential that such factors may vary
early in treatment and so the risk group categorisation will alter.
The SBT is recommended in recent guidance on developing care
pathways for back pain and is being increasingly used within the
UK and elsewhere (British Pain Society, 2012).
However, following promising initial results some studies have
highlighted potential problems when investigating the general-
isability and utility of this tool in different nsLBP patient groups and
settings.
For example Fritz et al. (2011) looked at the prognostic perfor-
mance of this tool in nsLBP participants in a military personnel
population and found that although high risk patients displayed
higher initial pain and disability scores compared to the other
categories therewas little if any difference in outcomes at follow up
during routine physical therapy treatment.
Similarly, our previous study (Field and Newell, 2012) investi-
gated the prognostic utility of the SBT in a population of nsLBP
patients undergoing chiropractic management and found that
despite initial and expected baseline differences in severity of pa-
tient symptomatology across SBT risk groups, all groups of patients
subsequently recovered equally at short, medium and longer term
follow up. One of the potential explanations for this result was that
it may be more difﬁcult to assess who may recover because of
multiple idiosyncratic factors to the patient that are unknown
before treatment starts. However, we have suggested, along with
others, that early change in symptomatology may provide a better
insight into the patient's likely prognostic trajectory (Axen et al.,
2005; Bolton and Hurst, 2011).
In this context it is possible that SBT categorisation at baseline
may fail to assign appropriate treatment wheas assignment
following a short delay may more successfully predict ﬁnal out-
comes than when collected at presentation.
Our question therefore was, in nsLBP patients undergoing
manual therapy as provided by chiropractors does administering
the SBT post the ﬁrst treatment provide better prediction of out-
comes than administration at initial presentation?
2. Methodology
Data for this observational, prospective cohort study was
collected between 1st February and 17th August 2012 from eleven
chiropractic clinics in the UK. These clinics routinely collect clinical
outcomes using an automated web based collection system (Care
Response; https://www.care-response.com/CareResponse/home.
aspx).
2.1. Participants and procedure
Consecutive patients aged over 16 presenting to one of the clinics
with nonspeciﬁc LBP (nsLBP) and diagnosed as amenable to chiro-
practic care are routinelyasked, aspartof normalpractice, to complete
pre-examination forms including the Bournemouth Questionnaire
(BQ) (Bolton and Breen, 1999). Patients can either complete these
forms at the clinic or online before their ﬁrst visit. For this study only
those patients completing these routine forms online were invited to
be part of this study. Patientswere excluded from the study if they did
not have low back pain, did not complete questionnaires on line or
were not considered amenable to chiropractic care.
Participating clinicians provided usual chiropractic care
(routinely including advice and reassurance, spinal manipulation,
soft tissue modalities, and provision of exercises where applicable)
throughout the course of the study and were blinded to the SBT
categorisation at either time point.
Participating patients, via a web page, were presented with
background information on the study and a consent form when
they completed the pre-examination forms described above.
Baseline data consisted of patient characteristics and condition
speciﬁc parameters as well as the SBT. Two days after the ﬁrst
appointment these participants were asked via e-mail to complete
a second SBT online.
The SBT (Appendix I) contains nine questions related to physical
and psychosocial factors that have been identiﬁed as strong inde-
pendent predictors for persistent disabling LBP. SBT overall scores
(ranging from 0 to 9) are determined by summing all positive re-
sponses and SBT psychosocial subscale scores (ranging from 0 to 5)
are determined by summing items related to bothersomeness, fear,
catastrophising, anxiety, and depression. Based on overall and
psychosocial subscale scoring, the SBTcategorizes patients as ‘high-
risk’ (psychosocial subscale scores "4) in which high levels of
psychosocial prognostic factors are present with or without phys-
ical factors, ‘medium-risk’ (overall score >3; psychosocial subscale
score <4) in which physical and psychosocial factors are present,
but not a high level of psychosocial factors, or ‘low-risk’ (overall
score 0e3) in which few prognostic factors are present (Hill et al.,
2008).
Practitioners were blinded to patients STarT Back scores and
their participation in the study and provided chiropractic care as
they considered appropriate and not as deﬁned by the SBT
categorization.
2.2. Outcomes
The BQ and Patient's Global Impression of Change (PGIC) have
been recommended as preferred measurements by the ‘Any Qual-
iﬁed Provider Resource Centre’ (UK, NHS) for monitoring outcomes
in low back pain patients (UK DoH, 2012).
In these practices, patients who start treatment are emailed
outcome assessment questionnaires consisting of the BQ and a
PGIC, at 14, 30 and 90 days following their initial visit. In this study
the BQ was the primary outcome measure.
The BQ is a validated patient reported outcomemeasure (PROM)
consisting of seven 11-point numerical rating scales (0e10) each
covering a different aspect of the back pain experience. These were
(i) pain; (ii) disability in activities of daily living; (iii) disability in
social activity; (iv) anxiety; (v) depression; (vi) fear avoidance
behaviour; and (vii) locus of control. Subscales are summed to
produce a total BQ score (maximum of 70). (Bolton and Breen,
1999).
Using the PGIC Scale (Appendix II), patients are asked ‘How
would you describe your pain/complaint now, compared to how
you were when you completed the questionnaire before your ﬁrst
visit to this clinic?’ The scale ranges from 1 (worse than ever) to 7
(very much improved). This outcome was dichotomized for each of
the follow up points with improvement being deﬁned by a PGIC
response of better or much better (score of "6) (Fisher et al., 1999;
Geisser et al., 2010; Newell and Bolton, 2010; ).
We also collected data on the number of visits completed at each
follow up time point.
2.3. Analysis
Descriptive statistics were calculated for baseline characteristics
as a group and across SBT categories pre and post the initial visit.
Comparisons across SBT categories for each stratiﬁcation point
were achieved using a Kruskal Wallace Test for number of visits,
pain and total BQ scores, ANOVA for age and Pearson c2 for all
categorical variables.
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To determine any associations between SBT categorisation and
the primary outcome univariate logistic regression analysis was
carried out using the SBT categorisation as the independent vari-
able and the dichotomised PGIC as dependent variables at each of
the follow up time points.
Adjusted models for predicting favourable outcome as deﬁned
by the PGIC were constructed with an entry criterion for signiﬁcant
baseline and follow up variables of p< 0.15 and retention at p< 0.05
using a binary logistic analysis forward likelihood ratio (LR) pro-
cedure. This was carried out for all follow up points.
Descriptive statistics were also used to show the proportion of
patients that had changed risk groups in the two days between SBT
sub grouping at baseline and SBT sub grouping two days after the
initial visit. Odds for improving for those patients that deteriorated,
improved or a combination of both (changed) versus those that did
not change SBT categorisation post initial treatment were also
calculated.
All statistical analyses were performed using statistical software
SPSS (v20.0, SPSS Inc., Chicago IL).
2.4. Ethics
Ethics for this study were sought and approved by the Research
and Ethics subcommittee of the Anglo-European College of
Chiropractic.
3. Results
Seven hundred and forty-nine participants consented to take
part in the study and complete the baseline questionnaires.
After initial categorisation at baseline, 39%, 37% and 24% were
deﬁned as low, medium or high-risk subgroups respectively. Two
days after the initial visit, SBT categorisation resulted in near
identical ﬁgures in each subgroup respectively, although as shown
later (Table 6) these individuals may not have been the same from
one categorisation to the next.
Just over half of the cohort was female as was the percentage
that reported pain for more than 30 days in the year. The duration
of the present episode was largely constituted by those presenting
with <1 month or greater than 3 months pain with only 10% be-
tween 1 and 3 months duration. Around a third reported pain
above the knee while 12% reported pain below the knee (Table 1).
The numbers of treatments received at each of the follow up
points as compared between post visit SBT categories are shown in
Table 2. In general the high-risk patients received a signiﬁcantly
greater number of treatments at 14 and 30 days follow up despite
the fact that in this study the practitioners were not aware of the
Table 1
Descriptive analysis of initial variables for whole cohort.
Continuous variables Mean (SD)
Mean age (SD) 47.8 (13.9)
Mean pain (SD) 6.4 (2.0)
Mean BQ total (SD) 34.3 (16.4)
Categorical variables Proportion (%)
Female 56.5%
Seen practitioner before 24.5%
New patient 69.1%
Leg Pain
Above the knee 33.0%
Below the knee 12.4%
>30 days pain in year 55.2%
Recurring 66.5%
Duration
< 1 month 43.2%
1e3 months 10.0%
>3 months 46.6%
SBT Baseline
Low 39.1%
Medium 36.8%
High 23.7%
SBT 2 Days post initial treatment
Low 39.0%
Medium 36.8%
High 24.2%
Table 2
Numbers of visits at outcome points across SBT groups as deﬁned post visit.
SBT Group 14 days* 30 days* 90 days
Mean (SD) Mean (SD) Mean (SD)
LOW 2.6 (1.2) 3.7 (1.9) 4.2 (2.4)
MEDIUM 3.0 (1.3) 4.0 (1.9) 4.6 (3.0)
HIGH 3.1 (1.3) 4.4 (2.1) 5.1 (2.7)
* ¼ p < 0.001 for Kruskal Wallace between SBT categories at each follow up point.
Table 3
Baseline variables across SBT categories measured at initial (IT) and 2 days post-initial treatment (PT).
Variables SBT Category
Low Medium High p value
IT (n ¼ 282) PT (n ¼ 285) IT (n ¼ 268) PT (n ¼ 264) IT (n ¼ 166) PT (n ¼ 167) IT PT
Mean (SD)
Age 47.1 (15.1) 46.2 (15.0) 46.8 (12.5) 47.6 (12.7) 50.5 (13.8) 50.4 (15.5) ** **
Pain 5.3 (2.0) 5.4 (2.1) 6.8 (1.8) 6.8 (1.7) 7.5 (1.5) 7.4 (1.5) ** **
BQ total 25.1 (13.4) 26.0 (13.5) 37.7 (13.7) 37.5 (14.9) 44.4 (16.6) 43.0 (16.3) ** **
Proportion (%)
Female 56.8 54.9 57.4 59.6 54.5 54.4
Seen practitioner before 28.9 27.6 24.2 21.7 17.4 23.6 *
Is new patient 66.0 65.2 69.0 73.3 74.7 69.2
Leg Pain
Above the knee 23.5 23.9 36.8 40.1 43.3 36.8 * *
Below the knee 8.8 9.6 10.8 14.1 20.8 14.3 *
>30 days pain in year 58.8 58.0 52.0 55.2 55.1 50.5
Recurring 69.4 69.6 67.5 66.8 61.2 61.0
Duration
< 1 month 36.7 36.5 50.2 45.8 43.8 50.0 * *
1e3 months 13.6 12.3 5.8 9.4 10.7 7.1
>3 months 49.7 51.2 44.0 44.4 45.5 41.8
*p < 0.05 (Chi2 test for trend), **p < 0.01 (Kruskal-Wallis), SD ¼ Standard Deviation, BQ ¼ Bournemouth Questionnaire.
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SBT categorisation. By 90 days however there were no statistical
differences in treatment numbers.
Table 3 shows the characteristics of the SBT groups as stratiﬁed
at the initial and post initial visits. Although there were no differ-
ences between the two categorisation points there were, not sur-
prisingly, signiﬁcant differences between SBT categories within
categorisation time points with high risk groups being older, of
more acute presentation and higher condition severity.
The clinical progression of these groups over the course of
clinical management is similar whether they were stratiﬁed by the
SBT at initial or post the initial visit (Fig. 1). Both in terms of pain
and total BQ scores the low risk groups changed the least while the
medium and high-risk groups changed the most. Patients catego-
rized by the SBT at 2 different time points (initial and post initial
visit) behaved differently across the risk groups in terms of change
scores. Interestingly it was high risk group patients that displayed
Fig. 1. Change in pain and total BQ scores at follow-up points as within SBT categories as measured at initial and post initial visit.
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the biggest change scores when categorized by the SBT at the initial
visit while in contrast the biggest change was seen in the medium
risk group when categorized post the initial visit although this was
not statistically signiﬁcant in either case.
Table 4 shows the odds of improvement of patients compared
between SBT subgroups as deﬁned at initial and post initial visit
time points. Generally there was no difference in the prognostic
ability of the SBT regardless of whether categorisationwas before or
after the initial visit with both explanation of variation in outcome
(Nagelkerke) and ability to discriminate between those improving
from those that did not (ROC) being below 5% or below 0.75
respectively. Overall, the medium risk group faired the best in this
cohort being around twice as likely to improve than low risk
groups. High-risk groups on the other hand were no less likely to
improve than low risk groups.
A multivariate analysis of all baseline and follow up PGIC cate-
gorisations (Table 5) revealed different predictors for improvement
at each of the follow up points. These consisted of shorter duration,
absence of pain above the knee and less than 30 days pain in the
previous year predicting favourable outcomes at 14 days follow up.
In contrast, at 30 days follow up, improvement at 14 days was
strongly associated with improvement together with being female
and being ranked in the SBT medium risk group 2 days following
the initial treatment.
At 90 days however, only past improvement at 14 and 30 days
were associated with favourable outcomes suggesting that early
change dominated the likelihood of improving at the 3-month
follow up. Interestingly the only SBT contribution to predicting
improvement at 14 days follows up was the post initial visit cate-
gorisation, again perhaps indicating early change as being better
indicators of a favourable outcome.
Finally an exploration was carried out to ascertain the potential
lability of SBT subgroup categorisation over the time period from
categorisation at the initial visit compared with those 2 days
following the initial visit (Table 6).
Around the same proportion of participants deteriorated and
improved during this time period with, in total, over a third of
patients changing SBT subgroups during the period between just
before and 2 days post the initial treatment. This may reﬂect the
lability of the SBT, the condition itself, some impact of the ﬁrst visit
or all three, although treatment effects must remain entirely
speculative with this design.
However, therewas no consistent difference between those that
deteriorated or improved in their subsequent improvement at each
of the follow up times although in general those that deteriorated
one SBT category did slightly better at follow up than those that
stayed the same compared to those that improved one SBT
category.
During the course of the study, there was a 58% drop out of
respondents at 90 days. An analysis of baseline characteristics of
respondents compared to non-respondents found no signiﬁcant
differences at 14 and 30 days follow up. However, at 90 days some
characteristics were signiﬁcantly different with respondents being
slightly older (46.2 versus 49.9), more likely to be a returning pa-
tient and more acute than non respondents.
4. Discussion
With spiralling health costs in chronic conditions generally (The
Health Foundation, 2011) and little remittance in the cost of LBP
speciﬁcally (Becker et al., 2010), there still remains a need for
guidance concerning targeted treatment, notwithstanding general
guidance describing the range of potential treatments available
(NICE, 2009). Given that a large number of LBP patients are
routinely categorised as non speciﬁc in nature, ascertaining cause is
problematic as a guide to targeted treatment whereas broad
screening using tools such as the SBT may prove more useful.
In addition, effective targeting may help to curb unnecessary
and inappropriate use of high cost pathways for those that need
Table 4
Predicting improvement using SBT at initial (IT) and 2 days post initial treatment
(PT).
14 days (n ¼ 542) 30 days (n ¼ 416) 90 days (n ¼ 318)
Or (95% CI) Or (95% CI) Or (95% CI)
SBT BASELINE
Low 1.0 1.0 1.0
Medium 1.6 (1.1e2.5) 1.6 (1.0e 2.6) 1.1 (0.6e 2.1)
High 1.1 (0.7e1.8) 0.8 (0.5e1.3) 0.8 (0.4e 1.6)
Nagelkerke 0.015 0.022 0.004
AUC 0.56 (0.51e0.61) 0.57 (0.51e0.63) 0.53 (0.45e0.61)
14 days (n ¼ 545) 30 days (n ¼ 418) 90 days (n ¼ 318)
OR (95% CI) OR (95% CI) OR (95% CI)
SBT POST VISIT
Low 1.0 1.0 1.0
Medium 1.2 (0.8e1.8) 1.8 (1.1e3.0) 1.4 (0.7e2.7)
High 1.3 (0.8e2.0) 1.0 (0.6e1.6) 1.6 (0.7e3.4)
Nagelkerke 0.004 0.024 0.01
AUC 0.53 (0.48e0.58) 0.57 (0.51e0.63) 0.55 (0.47e0.63)
PGIC ¼ Patient Global Impression of Change; SBT ¼ STarT Back Tool; OR ¼ Odds
Ratio; AUC ¼ Area under the curve, Bold ¼ signiﬁcant at p < 0.05.
Table 5
Results of multivariatea analysis for predicting improvement at 14, 30 and 90 days following initial visit.
Follow up point Variables in the equation OR (95% CI) ROC AUC (95% CI) Nagelkerke R2
14 days (n ¼ 545) 0.70 (0.66e0.75) 0.16
Pain above the knee (NO) 1.7 (1.2e2.5)
>30 days pain in year (NO) 2.3 (1.4e3.6)
Duration
> 3 months 1.0
1e3 months 2.5 (1.3e4.9)
< 1 month 2.2 (1.4e3.6)
30 days (n ¼ 367) 0.82 (0.77e0.87) 0.37
Improved at 14 days (PGIC) 12.3 (7.3e21.0)
Gender (Female) 1.7 (1.0e3.0)
SBT Ranking Post Treatment
Low 1.0
Medium 2.0 (1.1e3.8)
High 0.9 (0.4e1.7)
90 days (n ¼ 241) 0.84 (0.78e0.91) 0.41
Improved at 14 days (PGIC) 4.4 (1.9e10.2)
Improved at 30 days (PGIC) 8.7 (3.7e20.4)
a All baseline variables and SBT ranking categories at initial and post initial visit were included.
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minimal intervention, and in this respect the SBT has been shown
to provide a method of guiding a potentially large group of nsLBP
patients (low risk) toward low cost management. In the case of this
study for example, nearly two ﬁfths of the patients fall into the low
risk category. It also potentially provides further guidance by
invoking the differential of increasing psychological overlay to
deﬁne high from medium risk patients.
However, the prediction of outcome in the nsLBP population
under care has been disappointing when restricted to baseline
characteristics with shorter duration of condition being one of the
few consistent predictors of favourable outcome (Leboeuf-Yde
et al., 2009). This is also apparent in this study but only for short-
term prognosis. Emerging evidence however, suggests that early
changes in condition speciﬁc characteristics may be be more
helpful in determining the eventual improvement or otherwise of
patients attending for chiropractic treatment (Axen et al., 2005;
Bolton and Hurst, 2011). Given the absence of any strong associa-
tion between SBT stratiﬁcation categories and follow up patient
status when categorised at baseline (Field and Newell, 2012), this
study explored the possibility that stratifying patients early after
treatment had started might prove to be more useful in predicting
outcome.
The results suggest that although the majority of patients did
well irrespective of the subgroup they were placed in by the SBT,
univariate analysis indicated that medium risk groups as cat-
egorised at baseline and post initial visit do better at short to me-
dium follow up than the other risk groups. However, after adjusting
for other baseline and follow up variables, only the post visit SBT
categorisations display signiﬁcant association with differential
outcomes, with again the medium risk group improving more than
the other groups at 30 days follow up.
Bolstering results reported previously (Axen et al., 2011), both
30 and 90 days improvement was dominated by favourable change
in the previous follow up points, although at 30 days follow up
females tended to do better than males.
The change in SBT categorisation of patients over a short time
period is the ﬁrst to our knowledge to be reported. Surprisingly, in
the 2 days between initial and post visit categorisation over 1/3 of
patients swapped risk groups with around equal numbers
improving or deteriorating. When these groups were followed up
there was little difference in improvement status compared to
those individuals that maintained their SBT risk categorisation. A
further unexpected results was that those who had deteriorated
were more likely to improve at 30 days, albeit only small numbers
of patients. This raises questions as to when the SBT is best
administered if it is to be used as a clinical decision making aid.
In this population, SBT categorisation was associated with the
number of treatment sessions patients were likely to receive during
the ﬁrst month of care but not at 90 days.
Given the theory underlying theSBTsubgrouping that those in the
medium risk group have largely physical barriers to recovery whilst
those in the high risk group have more complex barriers including
psychological factors, this study's ﬁndings that those in the medium
risk group did better than the high risk group when presenting to
manual therapists is unsurprising. That the medium risk group did
better than those categorised as having few barriers to recovery (low
risk) is unexpected. Reasons for this can only remain conjecture,
although the lower number of treatments provide to medium risk
groups may be signiﬁcant, despite the fact that practitioners were
blinded to SBT categorisation and therefore not affected by any
modiﬁcation of treatment determined by knowledge of risk groups.
As with the previous paper by these authors this study found no
difference between individuals categorised as high and low risk.
One possible reason suggested is that the psychological risk factors
contributing to the high-risk score are being effectively targeted by
the chiropractors (Foster et al., 2013).
5. Study limitations
This population of patients were those self referring for chiro-
practic care and may not be entirely representative of the wider
nsLBP population. Further, despite large numbers this was a
geographically focused set of clinics in the south of the UK, again
limiting the generalizability of these results.
In addition, drop out rates over the course of the study, partic-
ularly at 90 days follow up may bias the outcomes, limiting the
interpretation of this time point.
6. Conclusion
In this cohort of patients SBT risk categories as determined
either at baseline or shortly after treatment started were not
consistently associated with differential outcomes although in
general the medium risk category patients were more likely to
improve in the short to medium term compared to the other risk
groups. However, following adjustment with other baseline vari-
ables the post visit SBT categorisation did remain as a predictor of
outcome, albeit only at 30 days follow up.
Multivariate models were dominated by condition status at
previous time points indicating that early change in symptom-
atology has a far greater inﬂuence on future prognosis than status
at baseline.
Stratiﬁcation using the SBT is somewhat unstable over the very
short term with over one third of patients changing SBT status
within this time period.
Further work is indicated to increase understanding of the
impact of timing of SBT categorisation on its usefulness in strati-
fying patient's to differing care pathways.
Appendix A. Supplementary data
Supplementary data related to this article can be found at http://
dx.doi.org/10.1016/j.math.2014.08.001.
Table 6
Proportion of patients changing SBT risk groups between initial and two days post
initial visit and odds of subsequent improvement at follow up.
Proportion (%) Proportion (%) improved at follow up in each
change group
Post-initial
visit (N)
14 days
(Total N)
30 days
(Total N)
90 days
(Total N)
Deteriorated
Low-Medium 7.3 (55) 57 (37) 80 (20) 94 (16)
Low-High 3.2 (24) 71 (21) 87 (15) 92 (13)
Medium-High 6.2 (47) 76 (34) 77 (26) 89 (18)
Total
deteriorated
16.7 (126)
Odds [OR (95% CI)] of improved (PGIC) if increased SBT risk group
1.2 (0.7e2.0) 2.0 (1.1e4.0) x
Improved
Medium-Low 8.8 (66) 67 (43) 70 (40) 75 (28)
High-Low 1.6 (12) 78 (9) 80 (5) 80 (5)
High-Medium 7.6 (57) 59 (44) 71 (35) 74 (31)
Total
improved
18.0 (135)
Odds [OR (95% CI)] of improved (PGIC) if reduced SBT risk group
1.0 (0.7e1.7) 1.2 (0.7e2.0) 0.6 (0.3e1.2)
Total any
change
34.7 (261)
Odds [OR (95% CI)] of improved (PGIC) if any change in SBT risk group
1.1 (0.8e 1.7) 1.6 (1.0e2.6) 1.1 (0.6e2.0)
x¼ < 5 in one cell.
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Abstract 
Background: Patient reported outcomes (PROMs) have been increasingly on the agenda of a 
number of European governments. In the UK these have been associated with postoperative 
collection of patient reported data since April 2009. 
The move towards centralizing the patient in the care process as well as quantifying outcomes 
important to the patient have led to calls for widespread use of these instruments by 3rd party 
payers. There are considerable barriers to implementing routine collection of data using traditional 
paper based methods. However, digital approaches hold promise in addressing such barriers. 
This paper will report the development of and results generated using a web based PROM/PREM 
collection system (CareResponse (CR)) specifically for use in MSK patients attending community 
based outpatient services. 
Methods: Care Response was developed as a tool to facilitate the routine collection of PROMs 
and other questionnaire based information directly from patients. The following components were 
identified as useful for supporting patients undergoing care and physicians in practice 
- Reducing or removing the need for input from clinical organizations in requesting patients to 
complete follow up assessments. 
- Maintaining flexibility for clinicians to ask patients to complete questionnaires when clinically 
indicated - for example during a formal case review. 
- Providing patients and clinicians instant access to their completed assessment forms 
- Scoring PROM forms and presenting practitioners results in an easy to interpret graphical format 
suitable for discussion with patients 
- Enabling clinicians to compare collated results from their patients with anonymized collated 
results from all users of the system. Thus providing benchmarking against which to judge their 
service. 
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CR accomplishes these goals through the use of a cloud based relational database. Consenting 
patients are entered using their name, date of birth, and email address. In its routine use in clinical 
practice CR generates a ‘pre examination’ questionnaire containing questions preselected by the 
clinical organization. CR can send an email to the patients with a link to its database allowing 
patients to complete questions on any computing device able to access the internet. Alternatively 
patients may opt to complete the assessment either on paper (to be keyed in later by 
organizational staff) or more usually on a tablet while in the waiting area upon initial consultation. 
Follow up questionnaires can be generated automatically at timed intervals or specifically at time 
points according to clinical need. 
Results: At present 159 organisations delivering MSK care in the private sector are using this 
system. To date 25053 patient records have been collected. 
Conclusion: A web based approach to collecting PROMs and PREMs has generated large data 
sets in MSK patients that effectively describe service provision, patient outcomes and experiences. 
We believe this is a proven and innovative way to provide the data needed to monitor and assess 
the success and satisfaction of patients receiving health care provision in this and the wider health 
care sector. 
Keywords 
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complaints or health disciplines. Our findings suggest a need for active knowledge translation 
strategies and robust implementation research. 
P-05 
Generalizability Of EPROM Scores; Does Missing Data Impact On Group Results? 
Field, J.*1; Newell, D.2; Hourahine, E.3 
1Private Practice, UNITED KINGDOM; 2AECC, UNITED KINGDOM; 3University of York, UNITED 
KINGDOM 
Background 
Patient reported outcome measures (PROMs) are seen as having important roles in improving care 
for individual patients and in describing results of populations receiving care. In Europe several 
schemes are being developed to help chiropractors with the collection and collation of PROMs using 
electronic systems (ePROMS). Whilst ePROMs have practical and cost advantages over paper / postal 
methods they tend to have a lower response rates. In order to have confidence that collected data is 
generalizable to patient populations, it is important to know if missing data would affect group 
results. Studies to date have indicated that responders and non-responders (to ePROM requests) are 
similar in base line characteristics, however there is no published information on the comparative 
health status of these two groups after starting care. This study looks to describe differences in 
health status of patients 10 days after they responded or did not to a request to complete an 
ePROM. 
Methodology 
In a group of 7 clinics, patients are asked by emails sent using the Care Response system to complete 
ePROMs 30 days after their initial visit. Seeking consent for contact by a researcher is normal clinic 
procedure. Baseline data was extracted for all patients presenting over a one month period. Those 
consenting to research contact were telephoned 40 days after their initial visit and asked to 
complete a Patients Global Impression of Change (PGIC) and a 0-10 pain rating scale. 
Results 
Over the study period 345 new patients were seen, with 48.1% consenting to being contacted by a 
researcher. Responses were received by 46.7% (n161) individuals to ePROM requests sent 30 days 
after their initial visit. Telephone contact was made with 81 patients at 40 days with all but one 
completing the survey. Comparative statistics looking at those who had responded to the 30 day 
ePROM request (responders), and those who had not responded (non-responders), and also at those 
consenting or not consenting to research contact found no significant difference in age, gender, pain 
intensity, duration, STarT back ranking or any subscale of the Bournemouth Questionnaire. Non-
responders were less likely to have had symptoms for >30 days in the past year (64.4 and 80.3 % 
respectively) In the telephone survey an identical proportion (58%) of responders and non-
responders rated their status as much or very much improved on the PGIC. Although responders 
reported higher pain this was not significantly different from non-responders scores (4.3 & 3.2 
respectively) 
Discussion 
In this population there is no difference in health status between responders and non-responders 
who consented to research contact. Where ePROMs are being used in research studies there can be 
a high degree of confidence that missing data would not affect results. The lack of differences in 
baseline characteristics between both responders and non-responders as well as those consenting 
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and not consenting to research contact, makes it likely that non completion of ePROMs is due to 
random factors, not due to differences in populations. Subsequently there can be reasonable 
confidence that data collected by ePROM is generalizable to all presenting patients. 
P-06 
Bibliometric Analysis Of Publications From European Chiropractic Union Member Countries In The 
JMPT From 2000 To 2015 
Johnson, Claire*; Green, Bart N. 
National University of Health Sciences, UNITED STATES 
Objectives 
The European chiropractic research agenda emphasizes collaborative research activities. Knowing 
which countries and institutions publish research and how often this research is cited may assist 
further collaborations. Therefore, we analyzed the contents of the Journal of Manipulative and 
Physiological Therapeutics (JMPT) for the past 15 years to identify publication characteristics 
including countries of origin, institutional affiliation, andnumber of citations. 
Methods 
We performed a bibliometric analysis of MEDLINE-indexed JMPT content for 2000 through 2015 
using Scopus as a data source. The following data were retrieved: numberof articles, authors’ 
declared country, institutional affiliation, and number of citations as of March 2016. All article types 
were included but letters, notes, and errata were excluded. The search was limited to articles with at 
least one author from a European Chiropractic Union member country. 
Results 
Of 1403 JMPT articles published from 2000 to 2015, 363 originated from 17 of the 23 ECU member 
European countries (6 countries had no publications).  The countries that showed the largest number 
of publications were:  Great Britain (74), Denmark (65), Spain (63), Netherlands (42), Sweden (34), 
Belgium (32), and Switzerland (19).  Of the 363 articles, 168 had 1 to 10 citations, 120 had 11 to 40 
citations, 28 had 41 to 80 citations, and 4 had over 81 citations.  Of the 43 that had no citations, 18 
(42%) were published earlier than 2015. The most common institutional affiliations included: Anglo-
European College of Chiropractic, Karolinska Institutet, Nordisk Institut for Kiropraktik og Klinisk 
Biomekanik, Syddansk Universitet Odense, Odense Universitets hospital, and Universitat Zurich. 
Limitations of this study include: the study includes all papers and were not limited to authors with 
chiropractic program affiliations, there are likely variations or errors in data entry by authors 
resulting in variations of findings, and this is an analysis limited to the JMPT. 
Conclusions 
Over the past 15 years, the ECU member countries have shown a robust publication effort and strong 
citation rates. These findings may provide insight into potential sources of collaboration that will 
assist with enhancing the European chiropractic research agenda. 
P-07 
Abolished Affective Evaluation Of Sensory Input In Chronic Low Back Pain Patients 
Humphreys, Kim*; Boendermaker, Bart; Hotz-Boendermaker, Sabina; Meier, Michael 
University Hospital Balgrist, SWITZERLAND 
141	
Abstract	3.	Impact	of	early	change	in	psychological	variables	on	
lower	back	pain	outcomes	shortly	after	an	initial	consultation	with	a	
manual	therapist.		
	
Impact	of	early	change	in	psychological	variables	on	lower	
back	pain	outcomes	shortly	after	an	initial	consultation	
with	a	manual	therapist.
Jonathan	Fielda David	Newell	b
aPrivate	Practice, bAnglo-European	College	of	Chiropractic,	Bournemouth	BH5	2DF
e-mail:	jonathanfield@me.com
Introduction
Preliminary	work	suggests	psychological	variables	measured	
shortly	after	an	initial	visit	to	a	chiropractor	rather	than	
before,	may	better	predict	outcome	in	low	back	pain	
patients.
This	study	assessed	change	in	psychological	variables	within	
a	few	days	of	an	initial	consultation,	and	explored	it's	effect	
on	outcome	at	14,	30	and	90	days.	Using	a	control	time	
point,	we	explored	if	such	changes	were	likely	to	be	
associated	with	the	consultation.
Results
640	patients	completed	the	baseline	assessment	(Table	1). Of	these,	38%	had	leg	pain	with	14%	below	the	knee,	55%	greater	than	
30	days	of	pain	in	year	with	69%	reoccurring,	70%	were	new	patients	and	around	47%	had	seen	chiropractor	and	60%	a	GP	before.	
The	data	suggest	that	change	scores	between	Baseline	and	Control	time	points	(24	hrs.	before	the	first	consultation)	were	
insignificant	whereas	change	scores	between	Control	to	post	visit	(24	hrs.	after),	changed	significantly	(Table	2).	
Change	in	PSS	and	FAB	scores	between	baseline	and	post	initial	visit	increased	odds	of	favorable	outcome	at	14	days	and	in	PSS	also	
at	1	month	(Table	3).
Conclusion
Early	change	is	seen	in	psychological	variables	after	a	chiropractic	consultation.	The	lack	of	change	from	baseline	to	control	
assessment	strongly	suggests	that	factors	during	the	first	consultation	likely	impact	this	change	and	not		simply	the	passage of time.	
Very	early	positive	changes	in	self	efficacy	and	fear	beliefs	are	linked	to	better	short	and	medium	term	outcomes.
References
Methods
Consenting	patients	with	lower	back	pain	completed	an	
online	assessment	at	baseline,	which	included	the	Pain	Self-
Efficacy	Scale	(PSS),	Pain	Catastrophizing	Scale	(PCS)	and	
Fear	Avoidance	Beliefs	Questionnaire	(FABQ)	via	an	email	
link	sent	when	they	made	their	initial	appointment	with	one	
of	six	chiropractic	clinics	in	Hampshire	in	the	UK.	
Those	returning	this	assessment	more	than	five	days	before	
their	appointment	were	sent	a	second	assessment	(Control),	
24	hours	before	their	initial	visit.	
A	final	assessment	(Post	Visit)	containing	the	same	
psychological	questionnaires	was	sent	24	hours	after	this	
visit.	
The	primary	outcome	was	a	self-rated	Global	Impression	of	
Change	at	14,	30	and	90	days	(Figure	1).
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Abstract	4.	Does	the	credibility	of	the	explained	treatment	and	the	
expectancy	of	success	held	by	patients	presenting	with	low	back	pain	
influence	changes	in	fear	avoidance	beliefs,	catastrophisation	and	
pain	related	self-efficacy	following	an	initial	consultation	with	a	
chiropractor?	 
	
Methods: Participants were randomized into two groups with regard to chiropractic assessment and
treatment using a simple block randomization method:
1. Without direct pelvic adjustments.
2. With direct pelvis adjustments.
Muscle strength was tested using microFET2 before and after treatment. Data was compared between,
and within, groups.
Results: Both arms showed an increase in ratio for both abductor and adductor muscle groups, with a
relatively larger increase for adductors over abductors. Force results increased for all groups post-treat-
ment, but duration decreased. Near statistical significance was reached within group adductor values for
both groups (p = 0.05).
Conclusion: There may be differences concerning muscle force and speed in both adductors and
abductors. However, there appears to be no statistically significant differences as a consequence of pelvic
adjustment. Muscle testing is a useful way of identifying specific deficiencies in muscular function.
doi: http://dx.doi.org/10.1016/j.clch.2012.10.015
Does the credibility of the explained treatment and the expectancy of success held by
patients presenting with low back pain influence changes in fear avoidance beliefs,
catastrophisation and pain related self-efficacy following an initial consultation with a
chiropractor?
Philippa McKernan a, Jonathan Field b, Peter W McCarthy a
aWelsh Institute of Chiropractic, Trefforest, Wales, CF37 1DL, United Kingdom
bBack2Health, Riverbank Medical Centre, Dodsley Lane, Midhurst, West Sussex. GU29 9AW, United
Kingdom
Rationale: In patients with more adverse levels of fear avoidance beliefs (FAB), catastrophisation (CAT), and
pain-related self-efficacy (PSE) presenting for chiropractic care with low back pain (LBP), lack of early
improvement in these variables has been linked to poor outcome. It is not currently understood why these
variables change in some individuals and not in others.
Objective: To investigate whether the expectancy of success and credibility of the explained treatment
held by patients with LBP influences changes in FAB, CSQ, and PSE following an initial consultation with a
chiropractor.
Design: Survey based longitudinal study.
Subjects: Patients (aged 16-65 years) attending clinics registered with the College of Chiropractors as
being engaged in research with LBP were asked to participate (May to July 2011). Inclusion criteria included
proficiency written in English. 71 patients from 8 clinics participated.
Methods: A paper based questionnaire was completed in clinic reception before an initial appointment
and again before the second visit.
Results: 55 patients (88%) completed both questionnaires. Statistically significant changes (p < 0.05)
were seen in scores for both the Pain Self-efficacy Scale (PSS) and Catastrophising subscale of the Coping
Strategies Questionnaire (CSQ) between the two assessments; no change was found in Fear-Avoidance Beliefs
Questionnaire (FABQ). No correlation was found between changes in scores for PSS and CSQ pre to post-visit
with scores for either credibility or expectation.
Moderate correlation (Spearman’s Rank) existed between post-visit credibility and pre-visit scores for the
FABQ at 0.41, and the CSQ at 0.33. Post-visit questionnaire scores on the PSS, CSQ and FABQ correlated with
post-visit credibility (Wilcoxon signed rank).
Conclusion: In this study group the credibility held by patients regarding the proposed treatment and their
expectancy of a positive outcome do not appear to account for changes in PSE or CAT. No change was seen in
FAB pre to post visit.
doi: http://dx.doi.org/10.1016/j.clch.2012.10.016
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